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1.0 INTRODUCTION

This Pilot Study Work Plan for Naval Air Station (NAS) Cecil Field, Jacksonville, Florida, has been
prepared by Tetra Tech, Inc., (Tetra Tech) for Naval Facilities Engineering Command Southeast
(NAVFAC SE) under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Program,
Contract Number N62467-04-D-0055, Contract Task Order (CTO) 0025. This Work Plan describes a pilot
study that will be conducted to determine the effectiveness of solar powered low volume air sparging in
reducing groundwater concentrations of chlorinated volatile organic compounds (VOCS) to concentrations

that are less than regulatory criteria at Operable Unit 8, Site 3.

1.1 SCOPE AND OBJECTIVE

The objective of the Pilot Study which is detailed in this Work Plan is to determine the effectiveness of
using solar powered low volume air sparging technology to reduce the groundwater concentrations of
cis-1,2-dichloroethene (cis-1,2-DCE); 1,1-dichloroethene (1,1-DCE); and vinyl chloride (VC) in the Site 3
proposed treatment area. These compounds have been detected at concentrations greater than their
Florida Department of Environmental Protection (FDEP) Groundwater Cleanup Target Levels (GCTLS) in
this area. Groundwater from the proposed treatment area flows into Rowell Creek, where VC has been
observed at concentrations greater than the FDEP GCTL and FDEP Surface Water Cleanup Target Level
(SWCTL). The pilot study will be conducted approximately 25 feet inland from the creek along the

perpendicular width of the identified chlorinated VOC plume area.

During the Solar Powered Low Volume Air Sparge Pilot Study, ambient air will be injected into the
subsurface at Site 3 via air injection wells on an intermittent basis to strip the chlorinated VOCs from the
groundwater, and create an aerobic condition which promotes additional degradation prior to the
groundwater being discharged into the adjacent creek. The Pilot Study results will be evaluated and the
information will be used to determine the effectiveness of this technology, and to assess whether this
technology could be an appropriate long-term resolution to the observed surface water exceedances at

this site and in other similarly contaminated groundwater plumes.

1.2 SITE BACKGROUND

Site 3, Oil/Sludge Disposal Pit is located in the southwestern portion of the Main Base area of NAS Cecil
Field about 3,500 feet west of the east-west runways, as shown on Figure 1-1. Site 3 occupies about
0.5 acres. There are no potable wells in the vicinity of the site that tap the surficial aquifer. A pit on the
western side of Site 3 was used to dispose of liquid wastes and sludge from as early as the mid-1950s

until 1975. Liquid wastes were taken to the site in bowsers or 55-gallon drums, drained into the pit, and
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allowed to seep into the soil or evaporate. When the liquid level in the pit neared the ground surface
level, the Station’s fire department burned the wastes. About 200 to 300 gallons of waste oil, fuel, and
tank sludge from the fuel farm were disposed weekly at the site, and a total of approximately 210,000 to
310,000 gallons were disposed throughout the 20-year lifetime of the site. Wastes were generated by the
squadrons, Aircraft Intermediate Maintenance Department (AIMD), and the public works department and
were composed of fuels, oils, solvents, paint, and paint strippers. Following closure of the site in 1975,
the pit was filled and covered with soil. In 1992, a Navy helicopter crashed into a wooded area east of the
site. The helicopter had a fuel capacity of between 1,800 and 2,000 gallons and ignited on impact [ABB
Environmental Services, Inc. (ABB-ES), 1996].

Site 3 is located near the western perimeter of NAS Cecil Field, in the flight path of landing aircraft. Itis a
vacant, relatively featureless area with no residential, commercial, or industrial functions. Human activity
is generally limited to security patrols or joggers on the Lake Fretwell access road and Perimeter Road.
Vegetative cover consists of thick brush and briars. The disposal pit (source area), estimated to be
approximately 100 feet in diameter and 3 to 5 feet deep, is located immediately northeast of the

intersection of Perimeter Road and the Lake Fretwell access road, both of which are unpaved.

There is a relatively uniform gentle slope toward Rowell Creek and Lake Fretwell over the length of the
site. A 6.7-acre wetland is located approximately 800 feet east of the disposal pit, adjacent to Rowell
Creek. Rowell Creek is classified by the State of Florida as Class Il freshwater. The Pilot Study will be

conducted adjacent to Rowell Creek, but will not impact any wetlands.

13 DOCUMENT ORGANIZATION

This Work Plan includes site-specific information to be used for the pilot study at Site 3 at NAS Cecil
Field. Section 1.0 is the introduction to this Pilot Study Work Plan and describes the scope and
objectives, summarizes Site 3 background information, and describes the document organization.
Section 2.0 provides baseline conditions in the Pilot Study area including information on the delineation of
the groundwater contamination, and geochemical and hydrogeological baseline conditions prior to
conducting the pilot study. Section 3.0 provides a summary of the proposed air sparging technology to be
evaluated. Section 4.0 describes the Pilot Study design and its various components. Section 5.0
identifies the activities to be conducted for the Pilot Study system installation, start-up, and initial
evaluation. Section 6.0 provides information regarding the operation and maintenance of the Pilot Study
system. This section also discusses system evaluation and sampling procedures which will be conducted

to evaluate and report on the effectiveness of this technology after system startup.
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2.0 PILOT STUDY BASELINE CONDITIONS

This section provides information regarding the current groundwater contamination at Site 3 that has
warranted the need for an action. It also provides information regarding current conditions to aid in the

design and evaluation of the proposed Pilot Study system.

21 GROUNDWATER SAMPLING AND RESULTS

Site 3 is currently undergoing long-term groundwater monitoring (LTM) which implemented in accordance
with the approved Uniform Federal Policy (UFP) Sampling and Analysis Plan (SAP) prepared by Tetra
Tech (Tetra Tech, 2011). Air sparging was identified in the ROD (Tetra Tech, 1998a) as the active
remedial alternative to address source area groundwater contamination, particularly trichloroethene
(TCE) and its daughter products. The system successfully achieved the active remedial goals
established for this site after approximately 1 year of full operation and 1 year of intermittent operation.
The system has not operated since September 2002. The most recent LTM groundwater sampling was
the Year 12 annual groundwater monitoring effort conducted in September 2010 by Solutions-IES. The
results of this effort were presented in the annual report (Solutions-IES, 2011). The Year 12 LTM report
was reviewed by the United States Environmental Protection Agency (EPA) and a Memorandum dated
August 11, 2011 was submitted detailing the results of the EPA review (U.S. EPA, 2011). The
Memorandum provides a summary of the groundwater conditions at Site 3 and is provided in Attachment
1.

The locations of the monitoring wells currently in the LTM groundwater monitoring program are shown on
Figure 2-1. The analytical results which exceeded regulatory criteria during the monitoring effort are
presented in the tag map identified as Figure 2-2. The Year 12 Annual Groundwater Monitoring Report
documented that VC concentrations in the samples obtained from the Well Point (WP) exceeded the
regulatory criteria for two consecutive events. During the September 2009 and September 2010
groundwater sampling events, the detected VC concentrations of 12.9 pg/L and 5.0 pg/L, respectively,
exceeded both the FDEP GCTL of 1.0 pg/L and the FDEP SWCTL of 2.4 ug/L. The UFP SAP states that
if any chemical of concern (COC) concentration in the surface water/groundwater interface WP is greater
than the SWCTL, then the WP will be resampled to verify the exceedance. If the exceedance is verified,
then the Base Realignment and Closure (BRAC) Cleanup Team (BCT) shall take appropriate actions to

mitigate adverse impacts on Rowell Creek and downgradient receptors.
The results of the Year 12 Annual groundwater monitoring effort were presented to the Cecil Field BCT

on November 3, 2010. Based on discussions at this meeting, Tetra Tech was directed to review options

to address the observed VC exceedances, and present its findings at the next BCT meeting. Tetra Tech
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proposed actions to address the observed FDEP SWCTL exceedances at the February 9, 2011 BCT
meeting (BCT, 2011la, Meeting Minute No. 2669). Various alternatives were reviewed including: air
sparging, substrate injections, and a recirculation system with aeration or stripping treatment prior to
reinjection. Tetra Tech was directed at this meeting (Decision No. 807) to evaluate air sparging as an
alternative to address the observed VC exceedances. During the evaluation that followed, Tetra Tech
identified that additional data were needed to determine the extent of potential VC discharge into the
surface water. Tetra Tech submitted an email on March 25, 2011 detailing additional Well Point sampling
to be conducted upstream and downstream of the original well point location with the VC exceedances.
Based on the preliminary results of this additional sampling, a subsequent email was sent on April 13,
2011 detailing additional actions to be taken to conduct a vertical evaluation of the contaminant removal
capacity of the creek bed sediments. The two emails with their attachments are provided in
Attachment 2. The results of the field activities conducted in accordance with these e-mails were
presented at the May 11, 2011 BCT meeting. These results confirmed the LTM VC detections in the
original Well Point; identified VC exceedances in samples collected 50 feet upstream and 50 downstream
of the original WP location; and indicated that the creek sediments were not completely removing all of
the VC contamination prior to the groundwater being discharged into the surface water (BCT, 2011b,
Meeting Minute No. 2678). The presentation and supporting field paperwork are provided in
Attachment 3. Based on this presentation, the BCT directed Tetra Tech to conduct a direct push
technology (DPT) investigation (with onsite laboratory analysis) in the area of CEF-003-031S along

Rowell Creek to delineate the vertical and horizontal extent of VOC contamination (Decision No. 810).

Tetra Tech conducted the DPT investigation field effort during the week of July 12, 2011. Attachment 4
contains the Work Plan for the sampling effort, a summary of the field effort, analytical results tag maps,
the results summary table, and field paperwork backup information. The results were presented at the
August 16, 2011 BCT meeting. These results demonstrated that the VC contamination is limited to a
relatively small area (25 feet in length: 12.5 feet upstream and 12.5 feet downstream) centered on the
original well CEF-003-031S; however, cis-1,2-DCE and 1,1-DCE concentrations were elevated across a
more significant area (approximately 180 feet in length centered on the original well location). It appears
that these groundwater contaminants are degrading to VC as they approach the discharge points at the

creek (WP sample locations) as identified on Figures 2-4 and 2-5.

2.2 GEOCHEMICAL PARAMETERS

The geochemical data which were collected during the LTM program sampling include: dissolved oxygen
(DO), pH, oxidation-reduction potential (ORP), and conductivity. These data provide useful information
about current conditions which will aid in determining if the proposed air sparging technology is
appropriate, and provide a baseline for geochemical conditions prior to system operation. The area of

interest for this Pilot Study is located near monitoring well CEF-003-031S and the temporary well point
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(WP#2); results from previous LTM events at these locations are summarized in Tables 2-1 and 2-2. The
data indicate that there is an anaerobic aquifer in the proposed treatment area that becomes aerobic at
the Well Point location immediately adjacent to the creek. This conclusion is based primarily on the
averages of the DO and ORP medians obtained during the events conducted since July 2007: a DO of
0.7 mg/L and ORP of -117.2 mV in the monitoring well, and a DO of 3.4 mg/l and ORP of -56.8 mV in the
Well Point. Generally DO concentrations of less than 1.0 mg/L indicate anaerobic conditions; and ORP

ranges from 200 mV in aerobic oxidizing conditions to -400 mV in strongly anaerobic reducing conditions.

Additional geochemical parameter data which were collected during the July 2011 DPT investigation from
the proposed treatment area provide similar results to those obtained during the LTM effort. The
information collected during the DPT effort is summarized in the results table provided in Attachment 4.
The average median values for DO and ORP in the twelve sampling locations along the proposed
treatment area from the same sample interval as the monitoring well (20 to 30 feet below land surface)

are 0.4 mg/L and 14 mV, respectively.

Air stripping of the contaminants of concern (cis-1,2-DCE and 1,1-DCE) will be the primary treatment
process in the area of the proposed treatment system. Both of these contaminants appear to be reducing
to VC in passing from the proposed treatment area to the creek discharge point. This is made evident by
the DC exceedances shown on Figure 2-5 in the DPT results corresponding with few VC exceedances,
and then the VC exceedance detected in the creek during the well point sapling conducted in April 2011
with none of the parent products (in particular, TCE) were observed. The proposed air sparge treatment
system will create an aerobic condition in the treatment area; however, upgradient of the treatment area,
conditions will remain anaerobic to promote the continued degradation of residual TCE and some of its
daughter products. Although stripping of the contaminants will be the primary mechanism for removal of
contamination, the increased residual time in an aerobic condition will enable further degradation, if
needed, of these contaminants (1,1-DCE, cis-1,2-DCE, and VC) prior to groundwater discharge to the

surface water.

2.3 HYDROGEOLOGY

Groundwater elevation data from LTM reports indicate that groundwater flow at Site 3 is to the east in the
direction of Rowell Creek, as shown on Figure 2-3. The average hydraulic gradient at Site 3 varies from
the source area to the discharge point into Rowell Creek. The average horizontal gradient in the surficial
aquifer measured along the flow path from the waste disposal pit area (CEF-003-03S) to Rowell Creek
(CEF-003-20S) during the Remedial Investigation (RI) in March through September 1994 was
approximately 0.016 feet/feet (ft/ft). The gradients increase as the groundwater approaches Rowell
Creek. The source area gradient is relatively flat with a gradient of 0.005 ft/ft and the gradient in the last

300 feet before Rowell creek is approximately 0.035 ft/ft. Testing during the RI identified a hydraulic
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conductivity of 7.5 ft/day and an effective porosity of 0.20, providing a seepage velocity of 88 feet per

year; the rate increases toward Rowell Creek where the seepage velocity is approximately 190 feet per

year. Detailed information is provided in the Remedial Investigation for Operable Unit 8, Site 3 (ABB-ES,
1996).

Overburden geology of Site 3 consists of fine to very fine sand with varying amounts of silt. A continuous
clay layer is located at a depth approximately 46 feet to 50 feet below land surface. Boring logs from the
proposed treatment area are presented in the Work Plan contained in Attachment 4. Isolated,
discontinuous, relatively thin clay layers may be present, but are not expected to significantly impact the

proposed air sparging treatment technology.
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TABLE 2-1

SUMMARY OF GEOCHEMICAL DATA

MONITORING WELL CEF-003-31S
SITE 3, NAS CECIL FIELD, JACKSONVILLE, FLORIDA

pn

D.O. ORP COND. Vinyl Chloride
Sample ID Sample Date Contractor (mg/L) (sffanrtfipa\rd (mV) (uSicm) (ug/L)
CEF-003-31S Sep-10 Solutions-IES 0.2 6.74 -358.8 237 10.9
CEF-003-31S Sep-09 Solutions-IES 1 6.37 -18.9 255 13.3
CEF-003-31S Oct-08 Solutions-IES 1 6.3 26.1 * 5
CEF-003-31S Jan-07 Ellis <1 6.46 -38 390 6
CEF-003-31S Jul-06 Ellis 15 6.59 430 1411 2.6
CEF-003-31S Jan-06 Ellis <1 6.71 -159.5 330 2.1
CEF-003-31S Jul-05 Ellis 0.37 6.45 93 326 5.7
CEF-003-31S Jan-05 Ellis 0.33 6.64 285 314 3.2
CEF-003-31S Jul-04 Ellis 2 6.41 -87 330 5.8
CEF-003-31S Jan-04 Ellis 1 7.02 -33 285 7.9
CEF-003-31S Jul-03 Ellis 0.46 6.79 -83.9 315 5.2
CEF-003-31S Feb-03 Ellis 0.2 6.86 -131.9 311 1.8
CEF-003-31S Jul-02 Ellis 0.3 6.86 -164 334 4.3 J
CEF-003-31S Jan-02 Ellis 1 7.1 =77 325 0.55 J
CEF-003-31S Jul-01 Ellis 1 6.74 -35 320 2
CEF-003-31S Jan-01 Ellis 0.4 6.83 -134 282 2.1
CEF-003-31S Oct-00 Ellis 0.6 7.02 -110 358 14
CEF-003-31S Jul-00 Ellis 0.2 6.86 -140 340 1 U
CEF-003-31S Apr-00 Ellis 0.2 6.99 -143 332 2 U
CEF-003-31S Feb-00 Ellis 1 6.94 0 * 1 U
CEF-003-31S Nov-99 Ellis 0.6 6.92 -75 335 1 U
CEF-003-31S Aug-99 Ellis 0.3 6.9 <-55 226 3.8
CEF-003-31S May-99 Ellis 0.97 7.15 -123.9 323 1.1
CEF-003-31S Feb-99 Ellis 0.6 7 -129.1 321 1 U
CEF-003-31S Dec-98 Ellis 0.71 6.72 -120.4 310 0.9 J
AVERAGES 0.7 6.5 -117.2 246.0 7.8
STD DEV 0.5 0.2 210.4 12.7 5.2
MEDIAN 1.0 6.4 -18.9 246.0 8.0
MAX 1.0 6.7 26.1 255.0 13.3
MIN 0.2 6.3 -358.8 237.0 2.0

* Anomalous readings were removed to enable realistic statistical calculations.
NR - Not Recorded



TABLE 2-2

SUMMARY OF GEOCHEMICAL DATA
WELL POINT
SITE 3, NAS CECIL FIELD, JACKSONVILLE, FLORIDA

D.O. pH ORP COND. Vinyl Chloride
Sample ID Contractor Sample Date (mg/L)  (standard units) (mv) (uS/cm) (ug/L)
CEF-003-WP Solutions-IES Sep-10 0.4 6.57 -305.1 217 5
CEF-003-WP Solutions-IES Sep-09 2 6.16 21.7 350 12.9
CEF-003-WP Solutions-IES Oct-08 7 6.18 28.3 110 <0.3
CEF-003-WP Solutions-IES Jul-07 4 6.3 28 150 <0.34
CEF-003-WP Ellis Jan-07 4 6.77 9 230 0.5 U
CEF-003-WP Ellis Jul-06 <1 6.45 -30.8 312 5.9
CEF-003-WP Ellis Jan-06 8 6.45 27 93 0.5 U
CEF-003-WP Ellis Jul-05 3.37 6.19 153 67 0.5 U
CEF-003-WP Ellis Jan-05 8.29 6.71 283 130 0.54 J
CEF-003-WP Ellis Jul-04 5 6.58 -21 150 1 U
CEF-003-WP Ellis Jan-04 6 7.09 109 130 1 U
CEF-003-WP Ellis Jul-03 2.23 6.28 -4.3 107 1 U
CEF-003-WP Ellis Feb-03 6 6.42 117 122 1 U
CEF-003-WP Ellis Jul-02 1 6.18 -154 271 2
CEF-003-WP Ellis Jan-02 8 6.92 86 64 1 U
CEF-003-WP Ellis Jul-01 5 6.27 107 83 1 U
CEF-003-WP Ellis Jan-01 8 6.66 62 140 1 U
CEF-003-WP Ellis Oct-00 0.8 6.25 -114 323 38.5
CEF-003-WP Ellis Jul-00 1 4.97 -164 95 6.7
CEF-003-WP Ellis Apr-00 7 6.89 96 * 1 U
CEF-003-WP Ellis Feb-00 1 6.32 -124 * 2.9
CEF-003-WP Ellis Nov-99 3 6.51 2 139 1 U
CEF-003-WP Ellis Aug-99 15 6.38 -10 112 1 U
CEF-003-WP Ellis May-99 5.44 6.84 18 272 1 U
CEF-003-WP Ellis Feb-99 0.455 6.67 -166.8 303 7.7
CEF-003-WP Ellis Dec-98 0 6.43 -104.9 326 1.9
AVERAGE 3.4 6.3 -56.8 206.8 4.6
STD DEV 2.8 0.2 165.6 105.2 5.9
MEDIAN 3.0 6.2 24.9 183.5 2.7
MAX 7.0 6.6 28.3 350.0 12.9
MIN 0.4 6.2 -305.1 110.0 0.3

* Anomalous readings were removed to enable realistic statistical calculations.
NR - Not Recorded
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3.0 AIR SPARGING

This section provides a brief summary of the air sparging technology proposed for the pilot study.

3.1 APPLICATION

Air sparging is an in situ remedial technology that reduces concentrations of volatile constituents via
volatilization and anaerobic biological processes. This technology, which is also known as "in situ air
stripping” and "in situ volatilization," involves the injection of contaminant-free air into the subsurface
saturated zone, enabling a phase transfer of volatile compounds from a dissolved state to a vapor phase.

The air is then vented through the unsaturated zone.

When used appropriately, air sparging has been found to be effective in reducing concentrations of
VOCs. An air sparging system can use either vertical or horizontal sparge wells. Well orientation should

be based on site-specific needs and conditions.

Air sparging should not be used if the following site conditions exist:

e Free product is present. Air sparging can create groundwater mounding which could potentially cause

free product to migrate and contamination to spread.

e Nearby basements, sewers, or other subsurface confined spaces are present at the site. Potentially
dangerous constituent concentrations could accumulate in basements unless a vapor extraction

system is used to control vapor migration.
e Contaminated groundwater is located in a confined aquifer system. Air sparging cannot be used to
treat groundwater in a confined aquifer because the injected air would be trapped by the saturated

confining layer and could not escape to the unsaturated zone.

e Significant volatilization of COCs would result in air permit exceedances (or would require the use of

a vapor extraction system added to the air sparge system).

The conditions that exist in the downgradient plume area of Site 3, discussed in Section 2, are

appropriate for the use of air sparging as a remedial technology.

101102/P 3-1 CTO 0102
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3.2 OPERATION PRINCIPLES

The effectiveness of air sparging depends primarily on two factors:

1. Vapor/dissolved phase partitioning of the constituents determines the equilibrium distribution of a
constituent between the dissolved phase and the vapor phase. Vapor/dissolved phase partitioning is,
therefore, a significant factor in determining the rate at which dissolved constituents can be

transferred to the vapor phase.

2. Permeability of the soil determines the rate and pressure at which air can be injected into the
saturated zone. It is the other significant factor in determining the mass transfer rate of the

constituents from the dissolved phase to the vapor phase.

In general, air sparging is more effective for constituents with greater Henry’s constant volatility and lower
solubility, and for soils with higher permeability. The rate at which the constituent mass will be removed
decreases as air sparging operations proceed and concentrations of dissolved constituents are reduced.

Stratified or highly variable heterogeneous soils typically create the greatest obstacles to air sparging.
Both the injected air and the stripped vapors will travel along the paths of least resistance (coarse-grained
zones), and could travel a great lateral distance from the injection point. This phenomenon could result in

the contaminant-laden sparge vapors migrating outside the vapor extraction control area.

The contamination and subsurface soil conditions in the area of the proposed pilot study are appropriate

for this application.

3.3 SYSTEM DESIGN DISCUSSION

The essential goals in designing an air sparging system are to configure the wells and monitoring points

in such a way to:

Optimize the influence on the plume, thereby maximizing the removal efficiency of the system.

2. Provide optimum monitoring and vapor extraction points to ensure minimal migration of the vapor
plume, and no undetected migration of either the dissolved phase or vapor phase plumes. In shallow
applications, in large plume areas, or in locations under buildings or pavements, horizontal vapor

extraction wells are very cost effective and efficient for controlling vapor migration.

Field pilot studies are often necessary to adequately design and evaluate air sparging systems.
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None of the site conditions detailed in Section 3.1 which would prevent the use of air sparging technology
exist at Site 3. Soil vapor extraction will not be required at Site 3 due to the relatively low concentrations
of the COCs that will be volatilized. The emphasis of the proposed Pilot Study is unique because it will be
conducted over the entire length of the treatment area. The performance of the air sparging system will
be evaluated to determine its effectiveness, and to assess whether it could be used as a long-term or

permanent solution at this Site.

The placement and number of air sparge points required to address the dissolved phase plume is
determined primarily by the permeability and structure of the soil, as these affect the sparging pressure
and distribution of air in the saturated zone. Coarse-grained soils (e.g., sand, gravel) have greater
intrinsic permeability than fine-grained soils (e.g., clay, silt), and are more amenable to air movement (and
water) through more permeable soil. Greater lateral dispersion of the air is likely in fine-grained soils and
can result in lateral displacement of the groundwater and contaminants if groundwater control is not

maintained.

The radius of influence (ROI) for air sparging wells is defined as the greatest distance from a sparging
well at which sufficient sparge pressure and airflow can be induced to enhance the mass transfer of
contaminants from the dissolved phase to the vapor phase. The ROI is an important parameter to be
considered in the design of the air sparging system. The ROI will help determine the number and spacing
of the sparging wells. Air sparging wells should be placed so that the overlap of their ROIs completely

covers the area of contamination.

The sparging air flow rate required to provide sufficient air flow to enhance mass transfer is site-specific.
The proposed Solar Powered Air Sparge System will be operated on an intermittent alternating basis;
therefore, each area (as determined by the observed ROI of each individual well) will have active air
sparging conducted for only a portion of each day of operation at what can be considered a low air flow

rate of 3 cubic feet per minute (cfm).
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4.0 PILOT STUDY DESIGN

This section describes the general design of the Pilot Study. In this pilot study, an air sparging curtain will
be installed. The pilot test data will be used to determine if this technology can feasibly intercept and
treat the dissolved VOC plume in order to prevent contamination from discharging into Rowell Creek.
The proposed air sparging curtain will be solar powered and the air flow will be pulsed (alternating air
flow) on a non-continuous basis. This is a somewhat unique application, and thus warrants conducting
this pilot study.

4.1 AIR SPARGING SYSTEM LAYOUT

Figure 4-1 shows the pilot study area and the proposed air sparging curtain which will be located
approximately 25 feet from and parallel to Rowell Creek. The air sparging curtain will be approximately
200 feet long, and will span the entire perpendicular width of the dissolved VOC plume. The air sparging

curtain will consist of nine sparge wells spaced approximately 25 feet apart.

411 Sparging Curtain Length, Well Spacing, and Air Flow Rates

The latest DPT investigation identified the width of the VOC plume immediately upgradient of Rowell
Creek to be approximately 150 to 180 feet; therefore, the length of the air sparge curtain will be

approximately 200 feet to completely intercept and treat the perpendicular width VOC plume.

One of the main design considerations is the spacing between the air injection wells within the sparge
curtain. Previous work at this facility has demonstrated that the air sparging ROI can be significant. For
example, a 50-foot radius of influence was reported at 3 standard cubic feet per minute (SCFM) of
injection air flow during the pilot test at Site 5 (ABB-ES, 1997b). Furthermore, the source area treatment
at Site 3 used an air sparge well spacing of 70 feet to successfully achieve the established remedial
action objectives for the source area within the anticipated time frame.

An effective air sparge curtain is usually designed with a relatively close spacing between the injection
wells to provide a reliable one-pass treatment of groundwater. The dimensions of the ROI cone depend
on the angle of distribution of air and the depth of injection. The angle of distribution depends on the
formation air permeability and injection air flow. The typical range of angle distribution usually varies

between 15 degrees for coarse gravels to 60 degrees for fine silty sands (Nyer, 1998).

The pilot area geology is represented mostly by sands and fine sands; therefore, a relatively large angle

of distribution can be expected. Assuming (conservatively) 40 degrees as a minimum angle of
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distribution, the design ROI (for a 40 degree distribution angle and 45 foot injection depth) would be
approximately 16 feet. It is recommended to space the injection wells at approximately 25 feet apart to
achieve a good overlap between the injection wells ROl zones. A total of nine injection wells will be
required with the selected spacing. The design ROI (15 feet) and the selected well spacing (25 feet)
would allow for approximately 7 feet of ROl overlap. Refer to Figure 4-1 for the air sparging curtain

layout.

The injection air flow rate was selected based on various papers on this topic including Suthersan’s
(1999), and also on the flow rate that was used successfully for the Site 3 source area treatment system
which was an average of approximately 3 SCFM. Therefore, a minimum of 3 SCFM of air flow will be
used per sparging well in the sparging curtain at Site 3. Based on 45 feet of injection depth and a very
shallow water table, the required injection pressure is expected to be approximately 20 pounds per

square inch, gauge (psig).

4.1.2 Solar Power and Pulsed Operation

The pilot test area at Site 3 is located in a remote location far from existing power sources. It would be
costly to install a long power line to the pilot test location. Consideration was given to green and
sustainable technologies in the selection of a power service. After review of the various options, the Cecil
Field BCT decided to utilize solar power for the air sparging system operation (BCT, 2011c, Meeting
Minute No. 2691; Decision No. 817). The use of solar power has created some unique design challenges

and placed certain restrictions on equipment and operation for the sparging system.

In general, energy consumption to produce compressed air is fairly high because compressed air
temperature rises as a result of compression. If all nine air sparging wells were required to operate at the
same time on a 24-hour basis (3 SCFM at 20 psig per injection well), the resulting solar array required
would be approximately 1,000 square feet at a total cost of $250,000 to $500,000; however, continuous

operation is not being proposed for this pilot test.

It is believed that continuous air sparging is not necessary for effective VOC removal, and that a pulsed
operation can be utilized when the air flow is rotated between groups of sparge wells. In fact, both
laboratory studies and operational experience suggest that a pulsed operation can deliver higher removal
rates of dissolved VOCs compared to a continuous operation. This is based on the evidence that the
VOC volatilization rates dramatically decrease after the air sparging system reaches steady-state
conditions (Yang, 2005). A pulsed air sparging operation is documented to be more effective (as
compared to a continuous operation) in the NAVFAC Air Sparging Guidance Document (Batelle, 2001).
In fact, the NAVFAC guidance document specifically mentions that a pulsed operation may be necessary

for air sparging curtain applications: “Pulsed operation may be necessary in sparge barrier applications to
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prevent groundwater bypassing due to water permeability reductions in the formation caused by air

injection.”

Therefore, a pulsed operation will be implemented for the NAS Cecil Site 3 air sparging curtain in order to
both increase the sparging curtain effectiveness, and at the same time significantly reduce the size and
cost of solar arrays. This pulsed operation will be implemented as follows:

e Air sparging wells will be combined in three groups of three wells per group (Figure 4-1).

e Air flow will be rotated between three wells within each group such that each well is operated

approximately one third of the time.
¢ Rotation time between the wells will be determined by the time it takes for the injected air channels to
develop (steady-state conditions manifested by constant air flow and pressure), while also taking into

consideration the total time the system can operate each day.

e |t is expected that the rotation time between the wells will range from % hour to 2 hours. However,

the actual rotation time will be determined and optimized in the field.

4.2 PROCESS EQUIPMENT

The air sparging system will have three identical equipment modules. Each equipment module will have

the following components:

1. Air sparging wells (three wells per equipment module, nine wells total).

2. Air compressor to deliver at least 3 SCFM of air at 20 psig.

3. Solar array with all necessary power components (battery pack, DC-AC inverter, etc.) capable of

powering the air compressor during daylight hours (6 to 9 hours per day depending on the season).

4. Controls and instrumentation for system operation (solenoid valves, timing relays, flow meters,

valves, gauges, etc.).

5. Compressed air lines from air compressor to air sparging wells.

The air sparging system components, instrumentation, and safety interlocks are shown on the piping and

instrumentation diagram (P&ID) (Figure 4-2). The equipment manufacturer’'s information is presented in
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Attachment 5. The information about the selected equipment items is summarized in Table 4-1. The

descriptions of the key equipment items are included in the following sections.

4.2.1 Sparging Wells

A total of nine air sparging wells will be installed as shown on Figure 4-1. The air sparging wells will be
installed to a depth of approximately 45 feet below grade surface. The wells will be constructed using
¥ -inch polyvinyl chloride (PVC) Schedule 40 solid casing with the 2-foot screened section installed at the
bottom (#10-inch slot screen). The wells will be installed using a pre-packed filter sand around the
screened section and a bentonite seal around the solid casing portion (12" pre-packed filter sand and
seal column). If available, a 40 micron SCHUMASOIL screen will be used. A 2-foot fine sand seal will be
placed above the well screen, and grout slurry will be installed around the solid casing portion to seal the
bore hole. A 12-inch diameter by 12-inch protective well head vault will be installed along with a 3-foot by
3-foot concrete pad to complete the system well installation. The cross section of a proposed air sparge
well is shown on Figure 4-4.

4272 Air Compressor

The air compressor for this application had to be selected very carefully in order to minimize the power
consumption while delivering the required air flow at the specified discharge pressure (at least 3 SCFM at
20 psig). The optimum air compressor currently available for this application is an oil-free rocking-piston
type air compressor. The selected air compressor (Thomas Gardner Model 2660CE37, 1/3 hp, 115VAC
or similar) delivers 3.28 SCFM air flow at 20 psig with 40 psig maximum pressure. Based on the
manufacturer’s test data (Attachment 6) this air compressor requires 390 watts of power to produce
3.28 SCFM of air flow at 20 psig.

The air compressor with electrical controls and instrumentation will be housed in a small pre-fabricated
rain-tight ventilated equipment cabinet as shown on Figure 4-3. The equipment cabinet dimensions will
be approximately 2 feet wide by 2 feet deep by 4 feet high. The construction details for the equipment
cabinet (DDB Model OD-50DXC) are presented in Attachment 5.

4.2.3 Solar Arrays

Detailed electrical power consumption calculations were performed and various power losses (such as
DC to AC conversion efficiency, battery bank efficiency, etc.) were considered. Based on these
calculations (Attachment 7), powering the selected air compressor would require a solar array with at

least six solar panels. Each solar panel (Suntech model STP190S-24/Ad+ or similar, Attachment 5) will
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have approximate dimensions of 32 inches by 62 inches. Therefore, the entire 6-panel array will be

approximately 10 feet by 8 feet for each equipment module.

Each solar array will be mounted on top of a 6-inch diameter Schedule 40 steel pipe as shown on
Figure 4-4. The 6-inch steel pipe will be 11 feet long: 5 feet of the pipe will be in the ground anchored by
concrete within a 30-inch borehole, and 6 feet will be above ground (Figure 4-4). The mounting brackets
and hardware for the solar arrays will be capable of withstanding up to 90 miles per hour (mph) wind

speed.

The solar array power components will include the following elements: battery bank charge controller,
battery bank (four 105 AH deep cycle batteries), DC to AC current inverter, timer, low current switch, and
all appropriate wiring and electrical panels. All of these components will be mounted directly on the
6-inch steel pipe below the solar array. The main purpose of the battery bank is to smooth the solar
power input fluctuation during the day. However, the size of the solar arrays and the battery banks will

allow the system to run only during the daytime solar radiation period (estimated 6 to 9 hours per day).

4.2.4 Controls, Instrumentation and Piping

The air sparging system piping, controls, instrumentation, and safety interlocks are shown on the piping
and instrumentation diagram (Figure 4-2). Physical equipment layout inside each cabinet is shown on

Figure 4-3. The equipment parts list is presented in Table 4-1.

During system operation, the compressed air flow will be constantly rotated between three air sparging
wells using solenoid valves controlled by an adjustable timing relay. Run-time counters with pressure
switches on each line will be used to determine the actual time when air is injected into a particular
sparging well. The total air compressor run-time will be determined by a separate run-time
counter/pressure switch combination. A high pressure switch will be used to shut down the system in
case of over-pressure. Run-time counters will be no-voltage type with a 10-year internal battery life.
Therefore, pressure switches will be connected to run-time counters directly, and no voltage will be

required in the circuits.

The lines from the equipment cabinet to the air sparging wells will be installed aboveground as shown on
Figure 4-3. However, high strength Y2-inch outside diameter (OD) stainless tubing (1,337 psig pressure
rating) will be used to prevent accidental line ruptures and damage. The wellhead plumbing and a shut-
off valve will be housed in a raised well protection vault box (12-inch diameter by 12-inch high) for

protection.
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4.3 MONITORING WELLS AND WELL POINTS

In order to monitor the effectiveness of this pilot test, two additional monitoring wells and two additional
well points will be installed. The wells will be installed 50 feet upstream and 50 feet downstream of the

original monitoring well (CEF-003-31S) and Well Point (WP#2) locations, as shown on Figure 4-5.

The monitoring wells shall be installed using DPT. Experiences from previous installation efforts at this
site have shown DPT is appropriate for these locations and depths. The monitoring wells installed by
DPT will consist of a 1-inch diameter micro-well. The wells will be constructed of Schedule 40, threaded,
flush-joint, National Sanitation Foundation (NSF)-approved PVC well screen and riser pipe. Each
monitoring well will be screened from 20 feet below ground surface (bgs) to 30 feet bgs (same screen
interval as CEF-003-31S), and have a 0.01-inch slot with a 2.5-inch 20/30 factory packed mesh sand. A
two-foot bentonite or fine sand seal will be placed above the sand pack and completed to the surface with
grout slurry as shown on Figure 4-6. The riser will extend approximately 3 feet above the ground surface

with a locking cap at the top, and will be completed with a protective surface casing.

The Well Points will be installed immediately adjacent to the edge of the typical creek water level edge
(same approximate location from creek edge as observed in existing Well Point WP#2). The well points
will be direct driven to a depth 2 feet below the typical creek water level, which is a total depth of
approximately 3 feet bgs; the total depth is dependent on the creek edge slope which is relatively steep.
The well points will be constructed of Schedule 40, threaded, flush-joint, NSF-approved PVC well screen
and riser pipe. The screen will be 0.01-inch slot measuring 12 inches long; therefore, the screen interval
will be located from 2 feet to 3 feet below the typical creek surface level. Typically the creek is about 2 to
3 feet deep along its center line. Additional information regarding previous Well Point installations is

contained within Attachment 3.

4.4 AIR SPARGING SYSTEM SITING

Because the pilot study test is being conducted on Jacksonville Aviation Authority (JAA) property within
the flight path of landing aircraft, and there will be elevated solar panel structures on the site, Federal
Aviation Administration (FAA) publications were reviewed to ensure compliance for the system siting.
Based upon a conservative analysis of Technical Guidance for Evaluating Selected Solar Technologies
on Airports, November 2010, and FAA Advisory Circular 150/5300-13, 1989, most recently amended in
2011, it was determined that the location of the pilot study is outside the Runway Protection Zone (RPZ)
configuration/location.  Additionally, the solar power array structures do not exceed any obstruction
standards contained in 14 Code of Federal Regulations (CFR), Part 77. With respect to aircraft safety,

the selected solar panels have low reflective characteristics that utilize patented surface pyramids to
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enhance sunlight absorption by redirecting reflected light to other areas on the cell surface to be

reabsorbed. Photographs of similar applications are provided on Figure 4-7.
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TABLE 4-1

EQUIPMENT LIST

Model/ Vendor
No Item PID symbol Part No. Qty
1 [Solar panels NA STP190S-24/Ad+ Genpro 18
50"H x 25"W x 25"D outdoor cabinet, aluminum
2 |construction with sun-reflective paint, double access NA OD-50DX®© DDB Unlimited 3
doors, venting louvers
Rocking Piston Compressor, Model: , 3.2 SCFM &
3 |20 psig, 40 psig maximum pressure, 1/3 hp, 115 AC-A, AC-B, AC-C 2660CE37 Thomas Gardner 3
VAC
Mini Programmable Logic Controller (timer), 8 Signal
4 |Input/4 Relay Output, 100/240 VAC, Eaton Corp PT-A, PT-b, PT-C 7244K8 McMaster 3
model Easy512-AC-RC
5 |Programming software, Easy-Soft-Basic NA Included Wesco 1
Brass Solenoid Valve, ASCO Red Hat part number
6 |[8210G094, normally closed, 1/2 FNPT, 115VAaC, SV-Al to SV-C3 3UL13 Grainger 9
11.6 watts, 120 psi diff pressure, 5/8" orifice
Dial-Indicating Flowmeter for Air Aluminum, 1/4"
”_|FNPT, 0-10 SCFM, 2-1/2" Dial NA 9909K11 McMaster !
Adjustable pressure switch, Dwyer, 5 to 25 PSIG,
8 1/8" MNPT, normally open PS-A to PS-C3 A2-2801 Dwyer 9
9 Adjll‘JstabIe pressure switch, Dwyer, 20 to 60 PSIG, HPS-A, HPS-B, HPS-C A2-3811 Dwyer 3
1/8" MNPT, normally open
10 Hour meter, no voltage type (dry contact), Trumeter TR-A to TR-C3 17015T12 McMaster 12
model 7511
11 |Pressure gauge, 0-30 psig PG-A 32255K71 McMaster 3
12 |1/2" FNPT bronze ball valve with union end V-Ato V-C3 45135K63 McMaster 12
13 |1/2-inch 304SS tubing, 100’ coil NA 8989K67 McMaster 3
14 |1/8-inch 304SS tubing, 6' length NA 8989K11 McMaster 3
15 |1/2" tube x 1/2" NPT Male Pipe Adapter, brass NA 50915K328 McMaster 9
16 |1/8" tube x 1/8" NPT Male Pipe Adapter, brass NA 50915K311 McMaster 18
17 [Various 1/2" fittings (tees, nipples, etc.) NA NA McMaster 1




~

~
Extent of Groundwater Contamination P~ ~
~ [
(From RI) oF I
‘-
o
R
Solar Array and Compressor Package #1 ,. =Y

Solar Array and Compressor Package #2 , 'CEF'°°3 31S [20-30]

‘ e CEF-003-WP
CEF—003 32D [56-66]
Aboveground Injection Piping (Typh=Sae

Proposed Air Sparge Well (Typ )t <" CEF-003-35D [55-65]

* CEF-003-34S [25-35]

Legend
& Monitoring Well
O Well Point

® Proposed Air Sparge Well
with 15" Radius of Influence

40 Feet
DRAWN BY DATE CONTRACT NUMBER
MJJ 23Sept11 2267
CHECKED BY DATE SYSTEM SITE MAP

APPROVED BY DATE
OPERABLE UNIT 8, SITE 3

COST/SCHEDULE-AREA NAVAL AIR STATION CECIL FIELD
| | | JACKSONVILLE, FLORIDA

SCALE m DRAWING NO.
AS NOTED

AGIS\NAS_CecilField\Site-03_20110923.apr 23Sept11 MJJ 04-01

APPROVED BY DATE

REV
FIGURE 4-1 0




KEY EQUIPMENT ITEMS

OILLESS ROCKING PISTON AIR COMPRESSOR ~ SOLAR ARRAY: SIX (6) SOLAR PANELS EQU'PMEDNBTB C@E'ﬁ‘&&gﬂgggﬁ C?S\CEOEQ(C:LOSURE BATTERY PACK: 24 Volts PROGRAMMING TIMING RELAY (PT-A TO SOLENOID VALVES (SV—1A TO SV-3C), PRESSURE SWITCHES (PS—A TO HIGH PRESSURE SWITCHES (HPS—A TO RUN—TIME METER (TR—A TO TR—C3)
I%_ﬁPTOHAg\;A(?' ;IIOIQI\:SFMM?@DEQLO 2§§8CE37 ;@AIISLQ IIVSII%\’,XSSHLV OEII,\TﬁRZ’EZ XV;FffYL EACH ALUMINUM CONSTRUCTION. SUN—REFLECTIVE (F@OII%E)(AXHIZ_VO'I CELLS PT—C). EATON MODEL EASYS12-AC-RC, ASCO RED HAT MODEL 8210G094, PS—C3, DWYER MODEL A2-2801, HPS—C, DWYER MODEL A2-3811, TRUMETER MODEL 7511, NO—VOLTAGE DRY
’ C POLE—MOUNTED AT ASW—1 TO ASW-3 PAINT (WHITE), LOUVERS FOR VENTING, 1/2” FNPT, NORMALLY CLOSED, 5 TO 25 PSIG, 1/8” MNPT 20 TO 60 PSIG, 1/8” MNPT CONTACT, 10 YEARS BATTERY LIFE

TWO SIDE ACCESS DOORS
11.6 WT COIL, 115 VAC

__SOLAR ARRAY EQUIPMENT __ _SOLAR ARRAY EQUIPMENT __ _SOLAR ARRAY EQUIPMENT
EQUIPMENT EQUIPMENT EQUIPMENT
PACKAGE PACKAGE PACKAGE
”A” I SOLAR \ARRAY I ”B” I SOLAR \ARRAY I ”C” I SOLAR \ARRAY I
| (6 PANELS) | | (6 PANELS) | | (6 PANELS) |

_ WING EWUVIFME _ | | - WING EWUIFME _ | | - FMENT LABINE _ | |
| | | | | |
HIGH PRESSURE SHUTDOWN SIGNAL CO%HTQEEEER HIGH PRESSURE SHUTDOWN SIGNAL CO%HTQFSEEER HIGH PRESSURE SHUTDOWN SIGNAL CO%%FSCEEER
BATTERY BATTERY BATTERY
PACH PACH PACH
| | | | | |
a0 | a0 | 0|0 |
! 7;? ! | DC—AC | ! 7;/} ! | DC—AC | ! ! | DC—AC |
6@ ON/OFF I:l I:l INVERTER 6@ ON/OFF |:| |:| INVERTER 6@ ON/OFF |:| |:| INVERTER
2} AC—A SWITCH _[} AC—B SWITCH _[} AC—C SWITCH
» /2" COMPRESSOR 1/8" 1/2" COMPRESSOR 1/8" 1/2" | COMPRESSOR
_ (Ps\!/8 1 115VAC TIMER _ (PS\'/ TIMER _ (PS\'/ TIMER
| TR=A —A *‘I% \I/>O§I = I | | I TR=B -B *‘I% \I/>O§I Die I | | I TR=C —C *‘I% \I/>O§I =V I | |
| - | | | | - | | | | - | | |
/2 /2" 1/2"
ot @ ) s

|
SE
5]
25

|

I

|
2,
5]
2!

|

I

|

Iy
| G O 0K

I Lo | TR=AT @1/8" TUBING a I I Lo | TR=B1 @1/&" TUBING a q I I Lo | TR=C1 @1/&" TUBNG a q I
EG: — ED: —BI ED: —C1
|: E - - - |: E - - - |: E - - -
= PT—A = PT-B = PT—C
I Z2 | TR-A2 @ 1/8" TUBING I I Z2 | TR=B2 @ 1/8" TUBING I I Z2 | TR=C2 @ 1/8" TUBING I
o O g xx o g xx o g
| PROGRAMMABLE | | PROGRAMMABLE | | PROGRAMMABLE |
) TIMING RELAY ) TIMING RELAY ) TIMING RELAY
TR_A3 1/8 TUBING TR_B:,J PS 1/8 TUBING TR_C:,J PS 1/8 TUBING
—B3 —C3
1/2" 1/2" 1/2" 1/2" 1/2" 1/2" 1/2" 1/2" 1/2"
3/4" DD i Fod-a - 3/4” H>od-a- 3/4” 3/4" DD i FH>od-a - 3/4” Do 3/4” 3/4" DD i FDod-a - 3/4” Do 3/4”
V—A1 1/2” ABOVEGROUND V—A2 V—A3 V—B1 1/2” ABOVEGROUND V—B2 V—B3 V—C1 1/2” ABOVEGROUND V—C2 V—C3
PRESSURE TUBING PRESSURE TUBING PRESSURE TUBING
304SS 304SS 304SS
ASW—AT ASW—A2 ASW—A3 ASW—B1 ASW—B2 ASW—B3 ASW—C1 ASW—C2 ASW—C3
AIR SPARGING WELL AIR SPARGING WELL AIR SPARGING WELL AIR SPARGING WELL AIR SPARGING WELL AIR SPARGING WELL IR SPARGING WELL AIR SPARGING WELL AIR SPARGING WELL
LEGEND
NOTES
PRESSURE SWITCH
1. THREE IDENTICAL EQUIPMENT PACKAGES (DESIGNATED
AS "A” THROUGH "C”) ARE TO BE INSTALLED: TOTAL OF
NINE (9) AIR SPARGING WELLS, THREE (3) SOLAR
ARRAYS, AND THREE (3) AIR COMPRESSORS. PRESSURE GAUGE
2. AR FLOW WILL BE ALTERNATED BETWEEN AR
SPARGING WELLS BY PROGRAMMABLE TIMING RELAY. SOLENOID VALVE
SV=—
3. INJECTION AIR FLOW IS 3 TO 3.5 CFM. EXPECTED
INJECTION PRESSURE AT WELLHEAD IS 15 TO 25 PSIG. ped BALL VALVE
V_
5. AIR COMPRESSOR IS 1/3 HP WITH 40 PSIG MAXIMUM B
DISCHARGE PRESSURE. AC AR COMPRESSOR
6. SOLAR ARRAY DIMENSION IS APPROXIMATELY 10 FEET PT— PROGRAMMABLE TIME RELAY
BY 8 FEET AT 1080 WATTS TOTAL RATED POWER
OUTPUT.
TR— RUN—TIME COUNTER
DRAWN BY DATE CONTRACT NUMBER
- 100511 AIR SPARGING SYSTEM P&ID JMOS
CHECKED BY DATE DRAWN BY DATE
RS 10-05—11 OPERABLE UNIT &, SITE 4

COST/SCHEDULE—AREA

NAVAL AIR STATION  CECIL FIELD DRAWN BY DATE
JACKSONVILLE, FLORIDA

SCALE DRAWING NO. REV




ROOF WITH GAP

///// FOR VENTING
L_J .
/ % A
/ /
/ /
/ /
/ /
/ /
/ /
/ /
g ¢
f/ PROGRAMMABLE .
g ///ﬂME RELAY g
/ /
/ /
/ /
4 _ _ _ /
/ PT-A TR—AT TR—A2 TR—A3 /
7 2 }
¢ ([ /
/ [ ] /
. PS—AT PS—A3 g
/ /
/ /
/ /
/ ¢
. 0.125” COPPER 7/ ~
f TUBING % O
; / O
/ / M
/ ¢
HIGH PRESSURE SHUT DOWN f SV —A1 , /
TO SOLAR ARRAY RELAY / A %" 304 SS TUBING /
\\\\\ / TO SPARGE WELLS ’
/ /
7 HPS—A g
- _\\\\\\ s L\ " G
# o VA / > |
/ AC—A 4 O
/ / '®)
4 g s
ON/OFF SWITCH —& / / o
4 / \1
/ / M
) /
4 / /
/ /
/ /
/ /
/ f f |
115VAC O R A //////////////////////////// “
/ /
/ /
/ Y%
/ /
/ /
/ /
/ /
. UNISTRUT .
. CHANNEL /
g SUPPORT %
/ / RN
/ / -
/ / |
/ /
/ / O
/ / .
/ / O
/ / ¥
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
f g Y Y
I S LEGS (2 — 3 FEET) NN
w_ w_
N ITYPICAL OF 5 UNITS
PRESSURE B | o 3 A 99
swireH—__[” o g A UNIT SHOWN
PS—A1 PS—A2 PS—A3
“ ;////// /////////////////////////////////////////////////////////4,
@ T | @ 2
TR— TR— s RAIN=TIGHT
A2 A3 SUN. TIME 2//W_ENCLOSURE
HIGH PRESSURE SHUT DOWN COUNTER

TO SOLAR ARRAY RELAY

~

0.125" COPPER TUBING

NONNANNANANANN

%" 304 SS TUBING

/
/
/
/
/
/
/
/
/
/
/
’ TO SPARGE WELLS
PN 7 HPS-A ////
< s O '
s N /
2 : SV—AT o 2
7 fPT—A — N ’ $>
RN O X_
N 1 ; d /
b 7 SV—A2 2 /
; : ’
O A
o 'HME_///g/ O - f $>
*  RELAY s f — f ,
v SV—A3 j
115VAC TO TIME RELAY — g O s
/ N %
115VAC FROM SOLAR ARRAY \\\\\\\\\\\\\%£_> : AC —A s
\ g - 4
{ / CN /
/ p? ;
/ %
/ V—A v 2
7 o %
0 PG—A ’
g ‘ g
ON/OFF SWITCH — g | © g
. |~ ~ -] 2 SLIDING ACCESS PANEL
/ >
Y / /

115VAC TO COMPRESSOR

EQUIPMENT CABINET PLAN VIEW

/////////////////////////////////////////////////////////////////////A

DRAWN BY DATE
BD 10—-05—-11
CHECKED BY DATE
RS 10—-05—11

COST/SCHEDULE—AREA

,I”

SCALE

= 8" (11"x177)

AR SPARGING EQUIPMENT CONFIGURATION

OPERABLE UNIT 8, SITE 4
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

CONTRACT NUMBER
JMO9
DRAWN BY DATE
DRAWN BY DATE
DRAWING NO. REV
FIGURE 4—35 0




SOLAR ARRAY

WINTER POSITION ,¢¥_/
(54 DEG) /

SOLAR ARRAY SUMMER

POSITION (6 DEG)

HIGH WIND

NOTE: TYPICAL OF

THREE UNITS.

ONE UNIT SHOWN.

| ////BRACKET
u\.
| | —
| =, AR
S SPARGING
| CABINET %7 304SS PRESSURE
TUBING TO AIR SPARING
WELLS (ONE OF THREE
| ///ﬁSHOWN)
POWER
CABLE
| EQEEF“/ ——— 2_INCH 90" ANGLE
. | STRUT— BRACKET BOLTED TO
g}ngﬁjég , - f | CHANNEL 1/4” WEDGE ANCHOR
(PAINTED) ! ! e
| B B /
\ Q“ Q:
' oAy Lk
C Y .. L 10'x8'X4” CONCRETE PAD (POURED)
| ; | x4 |
\
\
‘ N\
| O
| - -—
‘ —
2
\
\
: CONCRETE

@i

1494 Sv¥
A TIVOIdAL

1270x127 WELL
WELLHEAD
PROTECTION BOX
WITH SHUT—=0FF

/ﬁVALVE INSIDE

GRADE SURFACE

., =T 3'x3'x4” CONCRETE PAD

%7 SPARGE WELL

DRAWN BY DATE
BD 10-05—-11
CHECKED BY DATE
RS 10-05—-11

COST/SCHEDULE—AREA

SCALE

N TS

SOLAR ARRAY AND SPARGING EQUIPMENT SET—UP

OPERABLE UNIT &, SITE 4
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

- PRE-PACKED 0.01T—INCH
SLOT OR 40—-MESH
SCHUMASIL WELL SCREEN

CONTRACT NUMBER
JMO9
DRAWN BY DATE
DRAWN BY DATE
DRAWING NO. REV
FIGURE 4—4 0




~N
N

Extent of Groundwater Contamination s &5
(From RI) ~

Nof
e

Solar Array and Compressor Package #1 ,. =X}

!

N Proposed Monitoring Well +50'

=r_Proposed Well Point +50'

~‘~

CEF-003-31S [20-30]

D - CEF-003-WP#2

< @) CEF-003-WP
cr;!-oo3-3zo [56-66]

r /
\ 4 «* CEF-003-35D [55-65]
”

N Proposed Monitoring Well -50' v CEF-003-34S [25-35]
n_Proposed Well Point -50'

L

Solar Array and Compressor Package #2 , N

Legend
& Monitoring Well
O Well Point

Q Proposed Monitoring Well
O Proposed Well Point

@ Proposed Air Sparge Well

40 Feet
g N e —— e )

DRAWN BY DATE

CONTRACT NUMBER

MJJ 23Sept11 2267

CHECKED BY DATE

PROPOSED MONITORING WELL AND WELL POINT LOCATIONS

APPROVED BY DATE
OPERABLE UNIT 8, SITE 3

COST/SCHEDULE-AREA NAVAL AIR STATION CECIL FIELD
| | | JACKSONVILLE, FLORIDA

SCALE m DRAWING NO. REV
AS NOTED

FIGURE 4-5 0

APPROVED BY DATE

AGIS\NAS_CecilField\Site-03_20110923.apr 23Sept11 MJJ 04-05



R:\0378-Cecil Field\0378CD0l.dwg PIT ZACHARYMOORE 9/27/2011 9:04:09 AM

LOCKING PROTECTIVE
CASNG\

WELL CAP

EXISTING GRADE
[ )

a4 4e

-,
N

1” DIAMETER

S~ CONCRETE PAD

2} ’ ) ”
PVC RISER PIPE Ll (3 X3 ><4)
<
>
PORTLAND TYPE
I CEMENT ]
BOREHOLE/
9
/ o
SEAL (30,65
FINE SAND) TOP OF
|| SCREEN
0.010 WELL SCREEN — | E
1" DIAMETER —
- aa
. ©
ASTM 80/3OJ —
SILICA SAND _—
FILTER PACK | SOTTOM OF
SCREEN
TYPICAL WELL
NOT TO SCALE
DRAWN BY DATE CONTRACT NO.
ME__9/26/1 MONITORING WELL CONSTRUCTION 03/8
CHECKED BY DATE OWNER NO.

REVISED BY DATE

SCALE
AS NOTED

NA/FAC

OPERABLE UNIT 8, SITE 3

NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

APPROVED BY

DATE

DRAWING NO.

FIGURE 4—6

REV.

FORM CADD NO. SDIV-AV.DWG - REV 1 - 9/10/98




Figure 4-7

+
+
+
+
+
+
+
+
+
+
+

P e e e




DRAFT
OCTOBER 2011

5.0 SYSTEM INSTALLATION AND STARTUP

This section describes specific field operations, methods, and procedures to be used for this pilot study
field effort during installation, startup, and initial evaluation.

51 MOBILIZATION/DEMOBILIZATION

Implementation of the pilot test will be conducted in several phases once the final Work Plan is approved.
These phases will include: procurement of equipment, supplies, and professional services; assembling the
various components offsite prior to installation; monitoring well, well point, and system well installation;
system pad and mounting pole installation; field installation of system; system startup; system operation

and maintenance, and evaluation.

During the onsite field activities, the Field Operations Leader (FOL)/site geologist will be assigned the role
of Site Safety Officer. A drilling subcontractor will mobilize the necessary personnel, equipment and
supplies for air sparging and monitoring well installation. Well points will be installed by Tetra Tech
personnel. A separate subcontractor may be utilized to install the steel poles for the solar array supports
and concrete works. The air sparging process equipment assembly and installation will be performed by
Tetra Tech personnel. The current Health and Safety Plan (HASP) for activities being conducted at the
Cecil Field Installation Restoration (IR) sites will be updated to include the proposed activities for this Site
3 Pilot Test effort.

5.2 MONITORING AND SYSTEM WELL INSTALLATION

Two additional monitoring wells and two additional well points will be installed to assist in the evaluation of
the effectiveness of the air sparge system. The system wells will be installed by a certified drilling
subcontractor in accordance with the information provided in Section 4.2.1, and the monitoring wells will
be installed by a certified drilling subcontractor in accordance with the information provided in Section 4.3.
The well points will be installed by Tetra Tech personnel in accordance with the information provided
Section 4.3.

The drilling subcontractor might also be utilized to install the support posts for the Solar Arrays, or another

specialty subcontractor may be procured for this effort. Upon completion of the system installation, a

certified surveying subcontractor will be procured to perform the tasks described in Section 5.4.
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5.3 SYSTEM CONSTRUCTION
The main components of the air sparging curtain are the air sparging wells (nine total), pole-mounted solar
power arrays (three total), air sparging equipment modules (three total), and above-ground compressed

air injection lines. The construction details for these components are summarized in the following

sections.

5.3.2 Solar Power Arrays

A total of three solar power arrays with associated equipment will be installed in locations shown on
Figure 4-1. Each solar array with all associated electrical components (charge controller, battery pack,
etc.) will be mounted on top of a 6-inch diameter Schedule 40 steel pipe as shown on Figure 4-4. The
total length of the 6-inch steel pipe will be 11 feet long; 5 feet of the pipe will be in the ground anchored
with concrete within a 30-inch borehole. A post hole digging machine or an accessory capable of using
30-inch diameter augers could be used for the purpose of installing these pipes. The steel pipe will be
centered within the borehole and anchored with concrete. Depending on the existing ground surface
conditions, a small concrete pad (10 feet by 8 feet by 4 inches) will be installed around the 6-inch steel

pipe as shown on Figure 4-4 to serve as a base for the air sparging equipment module.

Equipment related to the solar power arrays will be supplied by a vendor as a complete package ready for
installation. The hardware brackets for holding the solar panels will be mounted on the top of the 6-inch
steel pipe. The solar panels will be attached to the mounting brackets. All power components such as
battery pack and charge controller will be attached directly to the 6-inch pipe below the solar array as

shown on Figure 4-4. All housings, junction boxes, and electrical wiring will be rain-tight.

5.3.3 System Process Equipment

The system has been designed to minimize the number of components while providing the information
necessary to verify and quantify the operation of the system. The design enables simple component
replacement, as needed; however, components were selected with longevity and reliability as a primary

consideration.

The air compressor with all its associated controls and instrumentation will be housed in a small pre-
fabricated rain-tight ventilated equipment cabinet as shown on Figure 4-3. The equipment cabinet
dimensions will be approximately 2 feet wide by 2 feet deep by 4 feet high. The electrical rating for the
equipment cabinets is NEMA 3R (protection in outdoor applications against rain, sleet and snow; or

indoors against dripping water). The legs of the equipment cabinets will be bolted to the concrete slab
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using common concrete anchors as shown on Figure 4-4. The construction details for the equipment
cabinet (DDB Model OD-50DXC) are presented in Attachment 5.

The equipment, piping, instrumentation, and controls inside the cabinets will be assembled off-site to
minimize the personnel time in the field, and to improve the installation quality. The equipment cabinets
will be mobilized to the site as turn-key ready-to-use equipment modules. The modules will be tested and
evaluated prior to shipment. Only minor work (such as connecting tubing to the air sparging wells) will be

needed in the field.

Each of the air sparging equipment modules will have three aboveground compressed air lines: one to
each of its associated air sparging wells. The aboveground lines will be ¥-inch OD stainless steel tubing
with a pressure rating of 1,337 psig. This high-strength tubing was selected to minimize damage caused
by accidental breakage, sun exposure, temperature, and other risk factors. The tubing can be placed
slightly below the ground surface to prevent significant heating of the tubing caused by direct exposure to
the sunlight. The tubing connections to each sparge well and the wellhead shut-off valve will be housed in
a raised wellhead protection box (12-inch diameter steel box with 12-inch galvanized steel sheet metal

skirt). A typical sparge well wellhead connection is shown on Figure 4-4.

54 DECONTAMINATION, INVESTIGATION-DERIVED WASTE HANDLING, AND SURVEYING

Decontamination activities will be conducted during the installation of the sparge wells, monitoring wells
and well points in accordance with the Tetra Tech Decontamination of Field Equipment and Waste

Handling Standard Operating Procedure (SOP).

Investigation-derived waste (IDW) generated during the pilot study is to be handled and disposed in
accordance with the Tetra Tech Decontamination of Field Equipment and Waste Handling SOP and NAS
Cecil Field practices. Purge water waste from well sampling will be stored in drums. The drums will be
transported to the IDW storage building until they can be properly disposed.

The locations of new air sparging wells, monitoring wells, well points, air sparging equipment modules,

and compressed air lines will be surveyed upon completion of the installation.

55 START-UP OPERATION

Startup of the sparge curtain system will be performed after all construction activities are completed.
Start-up activities for each equipment module will be identical. The primary tasks during the start-up of

each equipment module are as follows:
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e Perform functional equipment tests and shakedown
e Evaluate system daily run-time duration (solar arrays)
e Determine sparge wells pulsing intervals
e Evaluate ROI

A period of sunny weather is preferable for the system start-up. Following the system construction, the
electrical wiring and mechanical set-up will be checked according to the equipment manufacturer's
recommendations. The battery pack charge controller at each solar array will then be turned on to charge

the batteries. The approximate time the battery packs take to acquire a full charge will be recorded.

55.1 Daily Run Time

Initially, the individual sparging wells will be tested in a manual mode. After the batteries are fully charged,
the air compressors in each equipment module will be turned on at a pre-determined time of the day (1 to
2 hours after sunrise). At this time during the initial start up evaluation, the control valves will be
configured such that only one sparge well (out of three) associated with each equipment module will be
connected to the air compressor discharge. For example, initially wells ASW-A1, ASW-B1, and ASW-C1
will be operated (solenoid valves SV-Al, SV-B1, and SV-C1 will be open; wellhead valves V-Al, V-B1, and
V-C1 will be open; and the rest of the valves will be closed) (See Figure 4-2).

When the injection flow and pressure stabilize (see Section 5.5.2 below), the control valves will be
manually switched to allow wells ASW-A2, ASW-B2, and ASW-C2 to operate (solenoid valves SV-A2,
SV-B2, and SV-C2 will be open; wellhead valves V-A2, V-B2, and V-C2 will be open; the rest of the valves
will be closed) (See Figure 4-2). Finally, after pressure and flow stabilize, the control valves will be
manually switched to allow wells ASW-A3, ASW-B3, and ASW-C3 to operate (solenoid valves SV-A3,
SV-B3, and SV-C3 will be open; wellhead valves V-A3, V-B3, and V-C3 will be open; the rest of the valves
will be closed) (See Figure 4-2).

During this initial phase of the start-up, the air compressors will be allowed to run until the low voltage
sensor detects that the battery pack has been depleted to the designated level and turns the system off. It
is anticipated that the level of depletion will be set at 25 percent (75 percent capacity remaining). Note
that the system is designed so that operation of the air compressor uses less voltage than what is
produced by the solar panels in typical sunlight. The period of time from initial start-up to when the low
voltage sensor shuts the system off will be considered the longest run time duration attainable at that time
of the year, provided that the start-up is performed on a sunny day. The solar array timers will then be
adjusted for a daily system run time that is less than this maximum attainable run time in order to prevent
an excessive battery pack discharge. It is preferred that the timers shut off the system rather than relying

on the low voltage sensor. Battery performance and life expectancy are optimized when draining of the
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battery pack is minimized. This daily run-time duration will be adjusted during the year to account for a
changing daylight time duration as discussed in Section 6.2. It is expected that the daily runtime duration

will vary from 6 to 9 hours.

The hours of daylight and solar noon information for any given day or time period can be found at:

http://www.timeanddate.com/worldclock/astronomy.html?n=411. This information will be used to assist in

the setting of the timers, as will site-specific observations such as the locations of trees and other nearby

obstructions.

5.5.2 Pulse Frequency

During the testing of individual sparging wells in a manual mode (as described in Section 5.5.1 ), a
detailed record of pressure and air flow changes versus time will also be created. Air flow meters will be
used during the start-up to confirm the pressure versus flow performance curve for the air compressors.
After the start-up, air flow meters will be taken off line to reduce pressure losses and to prevent
mechanical damage. The air flow meters used during the start-up will be direct reading variable area type
with 0 to 10 SCFM scale. Periodic checks to confirm performance curves will be conducted with the
monthly evaluations. If necessary, data logging pressure transducers will be used to record the changes
in the injection pressure. A record of pressure and air flow changes versus time will be developed for

each of the air sparging wells in the curtain.

It is expected that immediately after the compressor start-up, the pressure will build up to a maximum
level and then gradually decrease until it reaches a near constant level when all injected air pathways
within the saturated formation are established. The injection air flow will likely gradually increase and then
reach a near constant level as pathways for the compressed air become fully developed. Sparging well
pulse frequency will be the time needed for the injection flow and pressure to stabilize. It is expected that
the pulse frequency initially will be 1 hour. Because the sparge wells are located in areas of similar
geology and are constructed in the same way, the pulse duration is expected to be similar for all of the
sparge wells in the curtain. The programmable timers within the sparging equipment cabinets will be
programmed to automatically maintain the selected pulse frequency, and rotate the air flow between the

sparge wells.

553 Radius of Influence

The existing and new monitoring wells and well points in Rowell Creek will be used to determine the ROI
of the sparging wells in the curtain. Prior to the system start-up, baseline measurements of depth to water
and several field parameters (dissolved oxygen, ORP, pH, temperature, conductivity) will be taken. The

following monitoring wells and well points will be used for this purpose:
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e CEF-003-20S (existing monitoring well) — in area, but screened at 4 feet to 14 feet bgs.
e CEF-003-28S (existing monitoring well) — significant distance (400 feet) from test area.
e CEF-003-31S (existing monitoring well) — within treatment area.

e CEF-003-40S (new proposed monitoring well) — within treatment area.

e CEF-003-41S (new proposed monitoring well) — within treatment area.

e CEF-003-WP2 (existing well point) — within treatment area.

e CEF-003-WP3 (new proposed creek well point) — within treatment area.

e CEF-003-WP4 (new proposed creek well point) — within treatment area.

During the system start-up, regular measurements will be collected of depth to water in the monitoring
wells and well points, and the other field parameters. The Evaluation Worksheet (page 4 of 6 ROI
Measurement Data in Attachment 8) will be used to record this information. Because the depth to water at
the site is very shallow and the monitoring wells are in close proximity to the sparge curtain, it is possible
that after the air sparging system start-up the groundwater will flow out of the monitoring wells. To prevent

this, monitoring well casings may be extended aboveground or the wells may be sealed.

Baseline groundwater sampling which will be conducted prior to system startup is discussed in
Section 6.0.
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6.0 OPERATION, MAINTENANCE, AND EVALUATION

This section describes the requirements and procedures for the pilot study system operation and

maintenance, and the evaluation of the system’s operation and effectiveness.

6.1 GROUNDWATER MONITORING

The effectiveness of the system will be evaluated primarily based on its ability to reduce contaminant
concentrations in the well point and treatment area monitoring well groundwater samples. A baseline
sampling event will be conducted after well installation and before AS system startup activities. The wells
that will be used to evaluate the effectiveness of the system are: three monitoring wells (CEF-003-31S,
CEF-003-40S, and CEF-003-41S) and three well points (WP#2, WP#3, and WP#4). These wells and well
points will be sampled and analyzed for VOCs in accordance with the procedures and methods identified in

the UFP-SAP approved for Site 3 groundwater monitoring efforts (Tetra Tech, 2011).

Site 3 is currently being monitored on an annual basis every September under the long-term monitoring

program; however, the following additional sampling of the six wells to establish a baseline is proposed:

Baseline (after well installation and before system startup).

- One month after system startup.

- Quarterly (3 months after system startup and for the next three quarters after that to provide monitoring
of system for a 1-year period).

- Annually (the newly installed wells will be added to the LTM monitoring program to verify compliance at
the well point locations).

Table 6-1 provides a summary of the analyses, methodologies, bottle requirements, preservation

requirements, and holding times for the samples to be submitted for fixed-base laboratory analysis.

6.2 SYSTEM EVALUATIONS

System evaluations will be conducted in conjunction with the operation and maintenance activities. It is
assumed that after system startup, bi-monthly site visits will be performed to check the system status and
to collect measurements of the operational parameters. Evaluations will be conducted monthly after the

system has established an acceptable performance record.
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During each evaluation, a routine equipment status check will be performed according to the equipment
manufacturer's recommendations. The form to be completed for this status check is provided in
Attachment 8. The system process piping will be checked for leaks. The monitoring wells and well points
in the vicinity of the air sparging curtain will also be checked for water and air seeps. Rowell Creek will be
visually checked for air bubbles. The following operational parameters will also be recorded during each

site visit:

Injection pressure at each compressor (pressure gauges PG-A, PG-B, and PG-C; Figure 4-2).

e Injection air flow, which will be determined based on the injection pressure measurements (start-up

data and manufacturer’'s compressor test data in Attachment 7).

e Total run time of each air compressor (run-time counters TR-A, TR-B, and TR-C; Figure 4-2).

e Total run time of each sparge well (run-time counters TR-Al, TR-A2, TR-A3, TR-B1, TR-B2, TR-B3,
TR-C1, TR-C2, and TR-C3; Figure 4-2).

e Solar array system performance data (charge controller log for previous 128 days).

The information collected will be used to determine the system operational history for the period between

the personnel site visits.

The solar arrays will also be adjusted periodically to maintain optimum efficiency and run time. The
following solar array adjustments will be performed every 2 months depending on the actual operational

requirements:

e Solar array angle: will vary from 6 degrees at summer solstice to 54 degrees at winter solstice.
Adjustments will be made in equal increments (8degree increments if adjustments are performed

every 2 months).
e Solar array timer daily run time duration: will vary from maximum duration at summer solstice to

minimum duration at winter solstice. Adjustments will be made in equal increments (if duration in

June is 9 hours and in December is 6 hours, the increments would be %2 hour every 2 months).
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6.3 OPERATION AND MAINTENANCE

The air compressors are the only system equipment items with moving parts. Therefore, the operation
and maintenance of the air sparging curtain is not expected to be labor intensive. It is assumed that
initially bi-monthly site visits will be performed to check the system status and to collect measurements of
the operational parameters. The duration between site visits will likely be increased once the system is

fully operational and a performance record has been established.
It should be noted that the sparging curtain is located in an area where hurricanes may occur. The solar
arrays are designed to withstand up to 90 miles per hour (mph) wind. However, it is recommended that

the solar panels and equipment cabinets be removed and stored off site if a hurricane is forecasted.

6.4 TROUBLESHOOTING

If a high pressure alarm switch triggers an equipment module shut-down, then the alarm condition will be

cleared and the equipment module will be re-started.

It is also possible that the low voltage sensor cut-off limit will need to be adjusted periodically.

Injection air flow will be determined based on the injection pressure rate ROI.

6.4.1 Automatic Shutdown

A high pressure switch in each of the equipment modules (PS-A, PS-B, PS-C; Figure 4-2) will shut down
the air compressor if the injection pressure exceeds a preset-point. The most likely cause of this would
be a malfunction of a solenoid valve. The air compressor will remain shut off until the system is manually

reset and restarted.

6.4.2 System Shutdown and Re-Start

System shutdown will be conducted in the manual mode. To shut down the system, the “On/Off” switch

on the equipment cabinet will be turned to the “Off” position (Figure 4-3).

Following an automatic shutdown, the system will be restarted after determining and correcting the cause
of the automatic shutdown. Prior to resetting and restarting the system, all wellhead valves will be
opened (VA-1 through VC-3). The “On/Off’ switch on the equipment cabinet will be reset (Figure 4-3).

The same procedure will be followed to restart the system after manual shutdown.
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TABLE 6-1

SUMMARY OF FIXED-BASE LABORATORY ANALYSES, METHODOLOGIES, BOTTLE REQUIREMENTS,

PRESERVATION REQUIREMENTS, AND HOLDING TIMES

OPERABLE UNIT 8 SITE 3
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

Analysis Analytical Quantity Quantity of Container Type Preservation Holding Times®
Method or SOP of Containers Requirements
Samples®” | per Sample
Agueous Samples
Chlorinated VOC SW-846 8260B 6 3 40-mL vials with Teflon Cool to 4°C 14 days to analysis
septa HCltopH <2
(Borosilicate glass)
SOP Standard operating procedure.
VOC Volatile organic compounds.

1  Samples per event. Number does not include QA/QC samples to be analyzed.
2  All holding times are determined from date of collection.
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ATTACHMENT 1

EPA MEMORANDUM REGARDING SITE 3 YEAR 12
GROUNDWATER MONITORING REPORT



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

o S REGION 4

. n .

2 2 61 Forsyth Street

% N Atlanta, Georgia 30303-3104

% S
% A\
L proved

August 11, 2011
4SD-TSS

MEMORANDUM

SUBJECT: NAS Cecil Field, Jacksonville, Florida

FROM: William N. O'Steen, Environmental Scientist
Technical Services Section, Superfund Division

THROUGH: Glenn Adams, Chief
Technical Services Section

TO: Deborah A. Vaughn-Wright, Remedial Project Manager
DOD Section

This memorandum responds to your request for a review of the Final Year 12 Annual
Groundwater Monitoring Report, September 2010, Site 3, Former NAS Cecil Field,
Jacksonville, Florida. This document is referred to herein as ‘the Report.” | am not providing
you with comments per se on the contents or structure of this document. Rather, this
memorandum presents an independent data analysis for your consideration. If this presentation
does not meet your needs, please inform me and I can prepare a supplemental memorandum that
is strictly a review of the Report. For your convenience, discussion in this memorandum is
referenced to specific sections or pages of the Report, as applicable, and a summary of the review
is included at the end of the memorandum text. If you need additional technical assistance on
this project, please contact me.

Background Discussion

Site 3 remedial action began in 1999 with air sparging of groundwater in the general contaminant
source area. The air sparging remedial action continued on an intermittent basis from May 2000
until the summer of 2002. According to text at the end of Section 1.2 of the Report, the air
sparging groundwater remedial action at Site 3 has been offline since sometime between a late
July 2002 sampling event and a September 2002 sampling event. Therefore, since that time,
natural attenuation of groundwater contamination has been the sole groundwater remedial action
occurring at Site 3. Thus, one might ask how effectively the natural attenuation of groundwater
contamination is proceeding since the initial sampling event following shutdown of the air
sparging system (September 2002 and more recent groundwater samples).

Figure 4 of the Report shows monitoring wells at which there are current exceedances of one or
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more of Florida’s Groundwater Cleanup Target Levels (GCTLs) and/or an exceedance of
concentrations of naturally occurring inorganics established as background values (inorganic
background data set (IBDS)). Based on Figure 4, there are three areas of interest for a review of
the monitoring data collected beginning in September 2002: the general source area (currently of
interest are data from CEF-003-06S, CEF-003-07S, and CEF-003-13S); a location midway
between the general source area and the groundwater discharge area to the east, represented by
data from CEF-003-28S; and data from monitoring locations near the groundwater discharge
area, (CEF-003-31S and CEF-003-WP). This review memorandum evaluates conditions in each
of these three areas with respect to the progress of groundwater cleanup in the passive remedial
environment (remediation through only natural attenuation).

Review of Data from the General Source Area

Figure 4 of the Report identifies wells CEF-003-06S, CEF-003-07S, and CEF-003-13S (hereafter
identified in this memorandum as wells 6S, 7S, and 143S) as the three source area wells with
current groundwater contamination of concern. A review of Table 3 in the Report indicates the
following contaminants of interest in each of these three wells (see Table 1 of this memorandum
below). For purposes of this review, contaminants of interest are those that currently or have
typically and recently exceed a Florida GCTL or background concentration (as flagged in the
Report) and/or a contaminant that is a potential degradation product of one or more contaminants
that exceed a GCTL.

Table 1. Contaminants of Interest in the General Source Area

Monitoring Well

Contaminants of Interest

Comments

06S

1,1-dichloroethane, 1,1-dichloroethene,
benzene, chloroethane, vinyl chloride

1,1-dichloroethane and chloroethane are
biodegradation products of 1,1,1-
trichloroethane; 1,1-dichloroethene is a
potential abiotic 1,1,1-trichloroethane
degradation product; vinyl chloride is a
degradation product of biodegradation of
trichloroethene

07s 1,1-dichloroethane, 1,1-dichloroethene, cis 1,2-dichloroethene is a degradation
chloroethane, cis 1,2-dichloroethene, product of biodegradation of trichloroethene;
trichloroethene, dissolved manganese dissolved manganese data in the Report only
cover samples obtained since January 2007
13S 1,1,1-trichloroethane, 1,1,2-trichloroethane, | 1,2-dichlorobenzene, 1,4-dichlorobenzene, 2-

1,1-dichloroethane, 1,1-dichloroethene, cis
1,2-dichloroethene, trichloroethene, total
xylenes, 1,2-dichlorobenzene, 1,4-
dichlorobenzene, 2-methyl naphthalene;
naphthalene, dissolved iron

methyl naphthalene and naphthalene are
identified in the Report as semivolatile
organic compounds; dissolved iron data in
the Report only cover samples obtained since
January 2007

Based on Figure 4 of the Report, 13S is clearly the well in the general source area with the
highest overall degree of groundwater contamination. Figure 1 of this memorandum plots 13S
groundwater concentration data for the period since the active groundwater remediation ended
(September 2002 and later), showing the contaminants with the most significant levels of
contamination relative to their performance standards (and their degradation products, if present).
Data are shown at a log scale because of the wide concentration ranges of the different
contaminants. There are numerous important conditions that can be observed or inferred from
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Figure 1:

> Initial concentrations from September 2002 are all very low relative to most of the later
results. The first sample reflects concentrations influenced by the air sparging
groundwater remedial action.

> Initially, both 1,1,1-trichloroethane and 1,1-dichloroethane concentrations increased after
the September 2002 sample, reflecting the adjustment to a condition where the air
sparging remedial action no longer was influencing the groundwater quality. For samples
collected after 2006, the 1,1,1-trichloroethane concentrations appear to have decreased,
while the 1,1-dichloroethane concentrations remained steady or continued to increase
somewhat. This condition probably reflects ongoing biodegradation of the 1,1,1-
trichlorethane to produce 1,1-dichloroethane. A decrease in 1,1,1-trichloroethane
concentrations over time cannot be confirmed through statistical analysis. An increase in
1,1-dichloroethane concentrations over time is indicated by nonparametric statistical
trend analysis.

» 1,1-dichloroethene concentrations increased after cessation of the active remedial action,
then apparently began to decrease at about the same time that the 1,1,1-trichlorethane
concentrations were decreasing. This pattern indicates that degradation of 1,1,1-
trichlorethane is probably or mostly a biotic process, because significant abiotic
degradation of 1,1,1-trichloroethane to produce 1,1-dichloroethene should have caused an
increase or stabilized the 1,1-dichloroethene concentration.

» Trichloroethene concentrations peak after the initial sample (an increase from 5.2 ug/L in
September 2002 to 1490 ug/L in February 2003). Then, after the high concentration
observed in February 2003, trichloroethene concentrations fluctuated throughout the
remainder of the monitoring period. There may be a trend of declining concentrations for
the later monitoring events. This supposition is supported by the apparent concentration
trends for cis 1,2-dichloroethene, but cannot be supported by nonparametric statistical
trend analysis of the trichloroethene data. Further monitoring data from this well may
result in statistical confirmation of a probable downward trend in trichloroethene
concentrations. If so, it should be possible to predict when trichloroethene concentrations
at this location will decrease to a level below the 3 ug/L Florida primary drinking-water
standard. A preliminary evaluation of the progress of reduction of trichloroethene
concentrations through natural attenuation processes suggests that with a 1490 ug/L
concentration in February 2003 and a 417 ug/L concentration in September 2010, the
most optimistic time period for concentrations of trichloroethene to decrease to below 3
ug/L exceeds 30 years. This estimation considered that as 417 ug/L is approximately
28% of 1490 ug/L and such a decrease occurred over a 7.5-year period, continued
progression would result in 28% of a 417 ug/L concentration remaining after 15 years,
28% of that concentration would remain after 22.5 years, and so forth.

» cis 1,2-dichloroethene concentrations have generally increased since the initial sample.
The first sample collected after September 2002 showed a strong increase in the cis 1,2-
dichlorethene concentration, similar to that observed for trichloroethene. After this sharp
increase in the concentration of cis 1,2-dichloroethene, the concentration dropped
substantially in the next sample. However, following the decrease, the cis 1,2-
dichloroethene concentration started to rise and has continued to increase over the course
of the monitoring period. A trend of increasing concentrations of cis 1,2-dichloroethene
is supported by nonparametric statistical trend analysis. The rising concentration of cis
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1,2-dichloroethene indicates that at least some of the trichloroethene concentration
decrease is occurring through reductive dechlorination.

» trichloroethene is present in higher concentrations than cis 1,2-dichloroethene across the
entire monitoring period.

» The most recent concentration of trichloroethene was 417 ug/L. This concentration
exceeds Florida’s primary drinking-water standard of 3 ug/L by a factor of 139x. The
“natural attenuation default criterion” for trichloroethene is 100x the drinking-water
standard, or 300 ug/L. Thus, using the state of Florida’s approach for consideration of
monitored natural attenuation as a groundwater remedial strategy, the trichloroethene
concentration at 13S exceeds the value that the state considers as the maximum level at
which monitored natural attenuation may be an appropriate remedial strategy.

» ltis unclear from the monitoring data shown on Figure 1 if the concentrations of 1,2-
dichlorobenzene and 1,4-dichlorobenzene are changing over time. Nonparametric
statistical trend analysis indicates there has been no change in the concentrations of these
contaminants. These contaminants are less environmentally mobile and probably less
degradable than chlorinated ethenes and ethanes in anaerobic geochemical environments.
Thus, it is not surprising that the dichlorobenzenes are relatively stable in concentration
and there is no substantive evidence they are decreasing in concentration at 13S.

» 2-methylnaphthalene and naphthalene are similar non-chlorinated semivolatile organic
compounds. There is no obvious trend in the concentration of these compounds. They
would not be expected to rapidly biodegrade in an anaerobic subsurface environment.

Figure 2 shows trichloroethene and 1,2-DCE concentration data for general source area wells 13S
and 7S. These compounds were not present in substantive concentrations in any of the 6S
samples collected since September 2002. Figure 2 data are plotted at a log scale to show the
wide range in concentrations. Figure 2 shows differing patterns at 7S and 13S. The
trichloroethene and cis 1,2-dichloroethene data for 13S are discussed above. Unlike at 13S, there
was no rapid increase in 7S trichloroethene and cis 1,2-dichloroethene concentrations after the
active remedial action stopped. This differentiation suggests that either the air sparging had a
limited effect on the 7S concentrations or that a more prominent degree of residual contaminant
mass is present around the 13S location. 7S also shows a widely varying range in concentrations,
with no clear trend in concentrations present. The 7S cis 1,2-dichloroethene concentration is
generally higher than the trichloroethene over the period shown, and is indicative of some
trichloroethene biodegradation around the well. However, the ratio of cis 1,2-dichloroethene to
trichloroethene fluctuates over the period of monitoring and thus there is no obvious indication
from 7S data of a progressive increase in trichloroethene biodegradation following the cessation
of air sparging. The ratio of cis 1,2-dichloroethene to trichloroethene is generally higher to much
higher in the samples collected after September 2002 compared to the September 2002 ratio.
This difference probably reflects a more favorable geochemical environment for reductive
dechlorination after the air sparging remedial action ended.

Figures 3a-3c plot the concentrations of 1,1-dichloroethane, 1,1-dichloroethene, and chloroethane
in samples from wells 6S, 7S, and 13S. Chloroethane was not found in substantive
concentrations in the 13S samples.

For 1,1-dichloroethane, data from 13S show a progression of increasing concentrations following
cessation of active remedial actions. 1,1,1-trichloroethane is the parent compound of this
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degradation product and is present in higher concentrations than 1,1-dichloroethane after the
September 2002 monitoring event. However, later sample results indicate a higher proportion of
1,1-dichloroethane relative to 1,1,1-trichloroethane present in the 13S samples, suggesting
probable greater biodegradation of 1,1,1-trichloroethane occurring at later monitoring periods.
For 7S, the later samples tend to have somewhat higher concentrations of 1,1-dichloroethane
relative to the earlier samples. As there is no appreciable 1,1,1-trichloroethane contamination in
any of the 7S samples from 2002 or later, there is an uncertain cause of the fluctuating
concentrations of 1,1-dichloroethane. 6S 1,1-dichloroethane concentrations are higher than the
1,1-dichoroethane concentrations in 13S and 7S. 6S concentrations show considerable
fluctuation, from less than 10 ug/L to more than 600 ug/L. There is some apparent correlation
between the higher 6S concentrations of 1,1-dichloroethene and higher 7S concentrations of 1,1-
dichloroethane. This apparent correlation suggests that shifting groundwater flow directions or
water-level fluctuations are responsible for the large concentration swings observed at these two
wells.

The 1,1-dichloroethene concentration at 13S is considerably higher than the concentrations
observed in the 6S and 7S samples. Figure 3b suggests that 13S concentrations of 1,1-
dichloroethene are decreasing over time after the dramatic rise in concentration following
shutdown of the active remedial action. However, such a downward trend cannot be confirmed
using nonparametric statistical analysis. For 6S and 7S data, there appears to be an increasing
concentration of 1,1-dichloroethene for the data from 2003 and later. However, such a trend is
not confirmed through nonparametric statistical analysis. To summarize, there is no indication of
any trend in the 1,1-dichloroethene concentration following shutdown of the air sparging
remedial action. 13S 1,1-dichloroethene concentrations showed a dramatic rise after active
remediation stopped. There was no clear response of 6S and 7S 1,1-dichloroethene
concentrations to shutdown of the air sparging.

The chloroethane concentrations for 6S and 7S appear to show increasing concentrations over
time. However, because of the considerable variability, nonparametric statistical analysis cannot
confirm an overall increasing concentration trend for either well. Higher chloroethane
concentrations following shutoff of the air sparging system would be consistent with enhanced
reductive dechlorination in a more anaerobic environment.

Review of Data from Well 28S

Monitoring well 28S is located approximately 700 feet east of the general source area. Using the
same criteria for identifying contaminants of interest in the general source area (see the first
paragraph of the previous section of this review memorandum), 28S contaminants of interest are
1,1-dichloroethene, cis 1,2-dichloroethene, trichloroethene, and naphthalene. The question arises
as to whether or not these contaminants are decreasing over time in the period following the
cessation of the active remedial action and, if so, how rapidly are they decreasing at 28S.

Figure 4 is a plot of the concentration trends of the four contaminants of interest at 28S. The data
clearly indicate decreasing concentrations of each of the contaminants. The question then arises
as to the anticipated time when the concentrations of contaminants at this monitoring well will
eventually decrease to their respective drinking-water standards (MCLSs) or for naphthalene,
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decrease to below the Florida groundwater cleanup target level (GCTL). There is no one answer
to this question, because of some uncertainty as to the true slope of the trend line.

Uncertainty on the trend line slope was evaluated for each of the contaminants to predict when
contaminant concentrations might attain their respective MCL or GCTL. Figure 5 is a plot of the
results of this analysis for 1,1-dichloroethene. This figure shows that the best fit linear trend line
predicts the time to attain the 7 ug/L MCL could be within one year. The 95% lower confidence
level on the slope of the trend line indicates that MCL could be reached in about 4.5 years;
probably in early 2016.

Using the 95% lower confidence limit on the trend line slope as an indicator of when the
concentrations of contaminants at 28S might be expected to decrease to their respective MCLs or
GCTLs, the following results are obtained:

1,1-dichloroethene: will probably attain its performance standard within about 4.5 years (early
2016)

Trichloroethene: will probably attain its performance standard within about 2.75 years (mid
2014)

Based on the available data, cis 1,2-dichloroethene has probably already decreased in

concentration to below its performance standard, and naphthalene has probably decreased to
below its Florida GCTL.

Review of Data from Wells 31S and CEF-003-WP

31S is located in close proximity to the stream that is the discharge point for shallow
groundwater. CEF-003-WP is a hand-driven well point installed at the discharge point of
groundwater migrating from Site 3. This well point is installed, sampled, and then removed at
each sampling event (reference Report Section 2.0). It is located a short distance east of 31S.

At 31S, contaminants of interest are 1,1-dichloroethene, benzene, cis 1,2-dichloroethene, and
vinyl chloride. At CEF-003-WP, the primary contaminant of interest is vinyl chloride. 1,1-
dichloroethene has not been detected at CEF-003-WP since July 2004 (1.4 ug/L); cis 1,2-
dichloroethene is periodically detected, but at concentrations less than 1 ug/L. Benzene is also
periodically detected in CEF-003-WP samples. Most recently, benzene was detected at a
concentration of 1.4 ug/L in July 2006 and again in the September 2010 sample, with four
intervening samples showing no trace of benzene.

February 2003-September 2010 31S data for the four contaminants of interest are plotted on
Figure 6. Figure 6 indicates that the concentration of cis 1,2-dichloroethene is probably
decreasing at this well. The 1,1-dichloroethene concentration may be decreasing. The vinyl
chloride concentration may be increasing, possibly as a result of ongoing reductive
dechlorination of cis 1,2-dichloroethene in the subsurface geochemical environment near the
stream. This reductive dechlorination process is apparently relatively robust in this area, as CEF-
003-WP samples have shown very little contamination by cis 1,2-dichloroethene, despite its
being present in substantive concentrations in the 31S samples. The benzene concentration



-7-
appears to show no trend of declining concentrations.

Nonparametric statistical analysis was used to evaluate potential trends in all four 31S
contaminants of interest. Table 2 summarizes the results of this evaluation.

Contaminant Summary of Statistical Evaluation of Trend *
1,1-dichloroethene no apparent trend
cis 1,2-dichloroethene | concentrations probably decreasing (o <0.001)
benzene concentrations probably increasing (o= 0.025)
vinyl chloride no apparent trend (a = 0.064) but concentrations may be increasing

* trend analysis done using the Mann-Kendall test; o probability level set to 0.05

The decreasing concentrations of cis 1,2-dichloroethene support a conclusion that vinyl chloride
concentrations might be increasing over time, as biodegradation of cis 1,2-dichloroethene under
very anaerobic conditions is associated with dechlorination of cis 1,2-dichloroethene and
production of vinyl chloride.

CEF-003-WP data show that only vinyl chloride and benzene are present in any appreciable
concentration over the period of interest. Both are periodically detected in samples from this
monitoring point. Several other organic contaminants may also be detected, although at
concentrations less than their MCLs or GCTLSs.

The two most recent samples from CEF-003-WP contained above-MCL concentrations of vinyl
chloride, and the last sample contained 1.4 ug/L of benzene. It is probably not coincidental that
three of the four most recent samples from 31S contained the highest concentrations of vinyl
chloride reported from that well and the lowest concentrations of cis 1,2-dichloroethene since a
sample from 1999. Increasing conversion of cis 1,2-dichloroethene to vinyl chloride around 31S
may explain the rise in vinyl chloride concentrations in CEF-003-WP samples. It is not known if
an increasing degree of reductive dechlorination around 31S is related to cessation of the air
sparging remedial action hundreds of feet upgradient.

The state of Florida has a 2.4 ug/L surface water cleanup target level for vinyl chloride. The
Florida Department of Environmental Protection has considered shallow groundwater
concentrations near a surface water discharge area to be a reasonable estimation of the
concentrations that might be present in the surface water. Conceptually, because of the high
volatility of vinyl chloride and the irregular detection of vinyl chloride in CEF-003-WP samples,
it is not expected that low-level vinyl chloride contamination in the groundwater at CEF-003-WP
would translate into measurable amounts of vinyl chloride in the surface water. However, there
may be some rationale for evaluating this possible concern in more detail. One option for such
further evaluation is through a combination of (a) shallow groundwater sampling of CEF-003-
WP on a more frequent basis (to determine if the recent concentrations of 12.9 ug/L and 5 ug/L
in September 2009 and September 2010) are representative of overall groundwater quality
conditions or are maximum values observed at the particular season when those samples were
collected and (b) actual surface water sampling at an appropriate location and depth to evaluate if
the shallow groundwater concentrations actually translate to unacceptable surface water
concentrations. Note that the state surface water criterion for vinyl chloride is based on an
assumed human exposure to the contaminant through fish ingestion. Based on my understanding
of Site conditions, this exposure scenario is probably not an issue.




Summary of this Review Memorandum

This memorandum focuses on the effectiveness of natural attenuation as a process for
remediating groundwater at OU8, Site 3, NAS Cecil Field. Since late 2002, there has been no
active groundwater remedial action at Site 3. Before that time, source area groundwater remedial
action consisted of air sparging, on a continuous basis from May 1999 until May 2000 and on an
intermittent basis from May 2000 until the summer of 2002.  Air sparging would produce a
more oxic environment, and would have caused air stripping of many of the principal
contaminants (chlorinated ethenes and ethanes) at Site 3 but would be an unfavorable
environment for reductive dechlorination of those contaminants. After cessation of the air
sparging, subsurface conditions would have returned to a more anaerobic environment more
conducive to reductive dechlorination.

Three areas of interest are evaluated in this memorandum. These three parts of Site 3 include the
general source area, a monitoring well between the general source area and the surface water
discharge area for shallow groundwater, and the groundwater in close proximity to the surface
water discharge location.

In the general source area, contaminants of interest were defined for three monitoring wells
where the most significant contamination is and has been present. Contaminant concentration
trends were evaluated from the period from September 2002 through September 2010. This
interval covers the time the air sparging remedial action has been inoperative.

Well 13S is the general source area well with the most significant levels of groundwater
contamination. Contaminants of interest at 13S that were monitored in September 2002 were
detected at relatively low to very low concentrations, reflecting the residual effects of the air
sparging. In the following sample from February 2003, the concentrations of most contaminants
of interest showed large concentration increases. Following that February 2003 spike in
concentrations, concentrations of more chlorinated compounds such as 1,1,1-trichloroethane and
trichloroethene showed some possible concentration decreases, although these decreases were
not confirmed by statistical trend analysis. However, increasing concentrations of daughter
products 1,1-dichloroethane and cis 1,2-dichloroethene are confirmed by nonparametric
statistical trend analysis, implying increased reductive dechlorination of the parent compounds.

The efficacy of natural attenuation processes on reducing concentrations of 1,1,1-trichloroethane
and trichloroethene at 13S cannot be reliably confirmed using the available data, because a trend
of their decreasing concentrations is not confirmed by nonparametric statistical trend analysis.
However, assuming a decreasing trend of these contaminants, and considering that
trichloroethene currently exceeds its drinking-water standard by the greatest amount, a
preliminary, optimistic estimation of the time needed for 13S trichloroethene concentrations to
decrease to below the 3 ug/L Florida drinking-water standard exceeds 30 years. Using the
Florida “natural attenuation default criteria” process, the current level of trichloroethene
contamination exceeds a concentration that Florida would consider as potentially appropriate for
a natural attenuation groundwater remedial action.
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In addition to contamination by chlorinated ethene and ethane compounds at 13S, there is
contamination by 1,2-dichlorobenzene, 1-4 dichlorobenzene, 2-methyl naphthalene, and
naphthalene. There is no indication from the monitoring data that concentrations of these
contaminants are decreasing over time as a result of natural attenuation processes. These
contaminants are probably less degradable than chlorinated ethenes and ethanes in an anaerobic
subsurface geochemical environment and are less environmentally mobile than the chlorinated
ethenes and ethanes. Thus, it is expected that natural attenuation will be less effective at
remediation of these compounds.

At well 7S, the contaminants of interest include 1,1-dichloroethane, 1,1-dichloroethene,
chloroethane, cis 1,2-dichloroethene, and trichloroethene. The pattern of 7S cis 1,2-
dichloroethene and trichloroethene concentrations following cessation of air sparging differs
from the conditions observed at 13S. There is considerable variation in 7S concentrations of
these compounds. There is also no clear trend of declining concentrations of these compounds.
Although the most recent sample from 7S contained cis 1,2-dichloroethene and trichloroethene at
concentrations only marginally exceeding their drinking-water standards, it is unclear how
effectively natural attenuation is acting to reduce their concentrations. There is also uncertainty
about the effectiveness of natural attenuation for reduction of concentrations of the remaining
contaminants of interest at 7S. The most recent 7S sample contained the highest 1,1-
dichloroethane and chloroethane concentrations observed since air sparging ended, and a
concentration of 1,1,-dichloroethene that almost equaled the highest concentration seen since air
sparging ended. There is no appreciable 1,1,1-trichloroethane in recent 7S samples, so increases
of 11,1-trichloroethane degradation products cannot be attributed to more effective
dechlorination of 1,1,1-trichloroethane in the post-sparging environment.

At well 6S, contaminants of interest include 1,1-dichloroethane, 1,1-dichloroethene,
chloroethane, benzene, and vinyl chloride. At 6S, the concentrations of 1,1-dichloroethane are
higher than those observed at either 13S or 7S. There are dramatic concentration fluctuations in
the 6S concentrations of 1,1-dichloroethane. The concentration fluctuations appear to follow a
similar pattern at 6S and at 7S, implying a hydrologic influence on the concentrations, such as
shifting groundwater flow patterns. There is no apparent trend in 6S concentrations of 1,1-
dichloroethane. There is also no apparent trend in either 1,1-dichloroethene or chloroethane
concentrations in 6S samples since air sparging ended. The same comment applies to vinyl
chloride, although the most recent 6S samples have higher vinyl chloride concentrations than
data collected before 2008.

To summarize the evaluation of monitoring data from wells in the general source area, there are
indications of enhanced reductive dechlorination of 1,1,1-trichloroethane and trichloroethene in
the post-sparging environment at well 13S. Data suggest that natural attenuation processes will
require more than 30 years to reduce 13S trichloroethene concentrations to below the 3 ug/L
Florida drinking-water standard. The current 13S trichloroethene concentration exceeds the
Florida natural attenuation default criterion, a maximum concentration for Florida considering
natural attenuation to be potentially feasible as a groundwater remedial option. Several
contaminants at 13S show no clear trend of declining concentrations in response to natural
attenuation. Post-sparging data from wells 6S and 7S do not clearly establish that natural
attenuation is effectively remediating groundwater contamination at those locations.



-10 -
Well 28S is downgradient from the general source area. Contaminants of interest at this well
include 1,1-dichloroethene, cis 1,2-dichloroethene, trichloroethene, and naphthalene. Each of
these contaminants show declining concentration trends over time. For the two contaminants
that exceed their respective drinking-water standards in the most recent 28S sample, statistical
data analysis indicates that 1,1-dichloroethene should reach the drinking-water standard in about
4.5 years or less, and trichloroethene should reach its drinking-water standard in about 2.75
years.

Wells 31S and CEF-003-WP are located near the discharge area for shallow contaminated
groundwater. Reductive dechlorination appears to be relatively robust in the general area of
these wells, as there are substantive concentrations of cis 1,2-dichloroethene at 31S and
inconsequential (typically non-detect) concentrations of cis 1,2-dichlorethene at CEF-003-WP, a
short distance downgradient. Statistical trend analysis of data from 31S indicates probable
decreasing concentrations of cis 1,2-dichloroethene, probable increasing concentrations of
benzene, no apparent trend for 1,1-dichloroethene, and a possible trend of increasing
concentrations of vinyl chloride. There may be a very slow decrease in 1,1-dichlorethene
concentrations, as the most recent concentrations of this compound are slightly lower than
concentrations observed prior to July 2007. The benzene contamination, although probably
slowly increasing, is approximately 2 ug/L (between the Florida drinking-water standard of 1
ug/L and the Federal drinking-water standard of 5 ug/L). Benzene at the observed concentration
is probably not a concern with respect to potential contaminant levels in the nearby stream.

CEF-003-WP data show that only vinyl chloride and benzene are present in any appreciable
concentration over the period of interest. Both are periodically detected in samples from this
monitoring point. Several other organic contaminants may also be detected, although at
concentrations less than their MCLs or GCTLs.

The state of Florida has a 2.4 ug/L surface water cleanup target level for vinyl chloride and has
considered shallow groundwater concentrations near a surface water discharge area to be a
reasonable estimation of the concentrations that might be present in the surface water. It is not
expected that low-level CEF-003-WP vinyl chloride contamination would translate into
measurable amounts of vinyl chloride in the surface water. However, there may be some
rationale for evaluating this possible concern in more detail. A recommended strategy for
evaluating this concern is to combine more frequent CEF-003-WP sampling with in-stream
sampling to evaluate actual surface water concentrations of vinyl chloride.

Please note that | have not included any suggestions or recommendations regarding possible
changes to the remedial action and/or groundwater monitoring at Site 3. After you have
reviewed this memorandum and perhaps received feedback from your management or outside
parties regarding the concerns noted in this review, | will be glad to provide you with further
technical support on Site 3 which could include suggestions or recommendations regarding the
issues discussed in this memorandum.

cc: Glenn Adams, Chief, TSS (electronic copy)
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Figure 1. 135 Data
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Figure 2. Trichloroethene and cis 1,2-Dichloroethene, Generalized
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Figure 3a. 1,2-Dichloroethane, Generalized Source Area Wells
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Figure 3b. 1,1-Dichloroethene, Generalized Source Area Wells
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Figure 3c. Chloroethane, Generalized Source Area Wells
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Figure 4. 28S Data
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Figure 5. 1,1-Dichloroethene
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ATTACHMENT 2

SITE 3 WELL POINT INVESTIGATION E-MAILS
REGARDING PROPOSED EFFORT



Simcik, Robert

From: Simcik, Robert
Sent: Friday, March 25, 2011 11:06 AM
To: David.Grabka @dep.state.fl.us; 'Vaughn-Wright.Debbie @ epamail.epa.gov'; ‘Sanford, Art F

CTR OASN (EI&E), BRAC PMO SE'; mark.e.davidson@ navy.mil; stacin.martin @ navy.mil;
'Jessica Keener'; Jonnet, Mark; Michael.Halil@ CH2M.com

Subject: Site 3 Pilot Test _ additional Well Point sampling.

Attachments: Site-03_Well Point Additional Sampling.pptx

Team, in order to get some additional information for the proposed Site 3 Air Sparge Pilot Test design, we are going to
collect some additional Well Point samples along Rowell Creek. The objective of the sampling is to verify the limits of
contamination discharging into the creek to determine the required length of the air sparge curtain. Attached is a figure
which identifies the approximate location of the samples to be collected. Our goal is to collect these samples within the
next week or so in order to have the results for the May 11, 2011 BCT meeting. If you have any questions or comments

please let us know.

Thanks, Rob

Robert Simcik P.E. | Project Manager
Direct: 412.921.8163 | Main: 4
robert.simcik @tetratech.com
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Proposed Well Point (WP) sampling.
* 50 foot offsets from WP in LTM.
* Seven samples for VOCs only.
Note that the dashed Plume line is from the 1996 RI Report.
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Simcik, Robert

From: Simcik, Robert

Sent: Wednesday, April 13, 2011 3:42 PM

To: ‘Sanford, Art F CTR OASN (EI&E), BRAC PMO SE'; 'Davidson, Mark E CIV OASN (EI&E),
BRAC PMO SE'

Subject: Additional Sampling at Site 3.

Attachments: WP location at site 3 figure.jpg; VC resulst in Well Points..xIsx

To confirm:

We will conduct a vertical delineation in the creek at Site 3 to determine impact of creek bed sediments on select VOC
detected at Site 3. We will collect four WP samples at two locations. The samples will be collected at the locations of
the two highest VC detections during the WP evaluation (Locations CEF-003-WP-UP025 and CEF-003-WP-DOWNO025)
and the samples will be collected from the following screen intervals: 0.0’ to 0.5’ (top of well screen immediately below
the bottom of the creek); 0.5" to 1.0’; 1.0’ to 1.5’; and 2.0’ to 2.5’ (depth of original WP samples). The samples will be
collected between 2 to 3 feet from edge of the creek.

Efforts will be conducted to try not to disturb the creek bed sediments (muck) prior and during sampling (which will not
be easy). Will attempt to install all four interval depths at same time as not to create conduit for surface/creek water
below the creek bed. A combination of PVC risers with 6 inch screens and steel rods with stainless steel 6 inch drive
point well screens will be used depending on depth of sample {and if WP needs to be driven). The samples will be
submitted for rush analysis to have results in time for the BCT meeting.

No additional up and down creek delineation sampling will be conducted during this effort.

Let me know if | captured this correctly and/or any suggestions or other samples. Currently planning to conduct the
sampling effort on Tuesday 19" and results will be available NLT 25™.

Rob.

Robert Simcik P.E. | Project Manager
Direct: 412.921.8163 | Main: 412.921.7000 | Fax: 412.821.4040
robert.simcik @tefratech.com

Tetra Tech | Civil Engineering Group
861 Andersen Drive Foster Plaza 7 | Piisburgh, PA 15220 | www.tetratech.com

PLEASE NOTE: This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or use of this
communication by anyone other than the intended reciplent is strictly prohibited and may be unfawful. If vou are not the ntended reciplent, please notify
the sender by replying 1o this message and then delete il from your system,
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Location Sampling Date Parameter
CEF-003-WP-UP050 4/7/2011 Vinyl Chloride
CEF-003-WP-UP025 4/7/2011 Vinyl Chloride
CEF-003-WP-ORIGINAL 4/6/2011 Vinyl Chloride
CEF-003-DUPO1 4/6/2011 Vinyl Chloride
CEF-003-WP2-0OLD 4/6/2011 Vinyl Chloride
CEF-003-WP-DOWNO025 4/7/2011 Vinyl Chloride
CEF-003-WP-DOWNO50 4/7/2011 Vinyl Chloride

GCTL| SWCTL_FW | Result | Qualifier




50' Upgradient VC
. / [2.4]
Extent of Groundwater Contamination , dge 2.0'-2.5' 56%*
(From RI) 25' Upgradient
~ SWCTL

3 : Edge 2.0'-2.5'

LY In Creek 0.0'-0.5'

+75 @t 0.5'-1.0"

' , 1.0'-1.5'

’ 2.0'-2.5'

o !/ .
+50 ’ WP (Solutions) VC
’ All 2.0'-4.0'

2 - SWCTL [2.
o 07/06 5.
+250 ¢ e 01/07 0.
’ - 07/07 0.
[} ; = 10/08 0.
CEF-003-31S [20-30] e 09/09 12,
5.

e 7/
+0". ’ -

CEF-003-32D [56-66] Well Point ve

SWCTL [2.4]

25. WP#2 2.0'-2.5' 32%

E . ot WP 2.0'-2.5' 1.3 1/2.7+
" CEF-003-35D [55-65] |
«* CEF-003-34S [25-35]

25' Downgradient vC
SWCTL [2.4)])
Edge 2.0'-2.5' 68*

In Creek 0.0'-0.5' 0.25 U
0.5'-1.0' 59*
1.0'-1.5" 4.2*
2.0'-2.5' 57*

BHX Downgradient VC
SWCTL [2.4] 40 (] 40 Feet
als L. ) * s - Y
Ecge 2.0.°2_5 5.5 \GIS\NAS_CecilFleld\Site-03_ 20110124.apr 14Junii MJJ Layou

Legend
(O Proposed DPT

0 Monitoring Well ‘Location based on WP
O Creek Sample Locaﬂo?l/ ? Edge - samplaed at creek water edge
o~ In Creek - sampled 2' to 3' into creek water from Ba
CEF-003-111 [25-30] - ’ »SWCTL - surface water criteria
CEF-003-22D [60-70] -‘. BE: 005120 5.5~ < ” Ninyl Chloride result (ug/L)
- . - - \ -V * indicates SWCTL exceedad
CEF-003-211 [40-50] ~ 50 10 o Yellow - sampled April 6 -7, 2011

o E . No shading - led il 19, 2011
CEF-003-20S [4-14] —— Sample dept: : scr:gn t:;nzolovhg:rface water or

ground surface for Edge samples




ATTACHMENT 3

SITE 3 WELL POINT INVESTIGATION RESULTS, PRESENTATION,
AND FIELD PAPERWORK BACKUP
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Introduction

“N—

Issue: VC was confirmed in the Site 3
LTM Well Point. September 2009
and 2010 events.

Action: Feb-11 BCT decision to
evaluate AS pilot test as option to
address discharge to Rowell Creek.

Limestone

LEGEND

V Water Table
(FrLe DATE PROJECT MANAGER | CHECKED BY I DRAFTER PROJECT NUMBER B
Figare 3.pdf 11082010 BR K HRG. 5030.08A2 NAVF Culvert
' Overland Runoff
LEGEND 1) WELL LOCATIONS ARE APPROXBMATE Groundwater Plume
MONITORING WELL /AND BASED ON SURVEY DATA.
* - L q i CONTMICT 0. Contaminant Infiltration
" 2)MAP DRAWN USING GIS DATA FROM CONCEPTUAL SITE MODEL 267
& VATERLEVELOMY) T Toch M, e SITES 17,3,85 S Formerfistorical Pit A
.3, [ Formeristorical Pit Area
@ ELLPONTLOGATON Gk PO T B RoACE o NAVEL AIR STATION CECIL FIELD [ o s
=70~ GROUOWATER CONTOUR )N - NOT MEASURED = ey T T Amasione
o vores > e | NAFAC JACKSONVILLE, FLORIDA  [Fer

P
= GROUNOWATERFLOW

6845  GROUNDWATER ELEVATION (R amsl)

Surface Water: If any COC concentration in the
surface water/groundwater interface well
point is greater than the SWCTLs, then
resample to verify the exceedance. If the
exceedance is verified, then the BCT takes
appropriate actions to mitigate adverse impact
on Rowell Creek and downgradient receptors

(expanding the OU boundary and monitoring
S WS GEG FED network, or taking a response action).

JACKSONVILLE, FLORIDA 3
SEPTEMBER 2010

. NORTH CAROUNA 27607
TEL . (919) 673-1060 FAX.: (919) 8731074




CEF-003-28s 01/07 07/07 10/08 09/09 09/10 LAKE FRETWELL
[20-30]

BENZENE 0.5U0 0.2 U 0.8 U 0.8U 0.21 U [1]
1,1-DICHLOROETHENE 55.3*% 42.3* 33.7* 33.0* 23.7* [7]
CARBON TETRACHLORIDE 0.5U 0.29 U 0.22 U 0.44 U 0.34 U [3]
CHLOROETHANE 1.0U 0.46 U 0.48 U 0.96 U 0.51 U [12]
TRICHLOROETHENE 187* 160* 138* 115* 99.4* [3]
CIs-1,2-DICHLOROETHENE 56.1 41.9 31.4 20.1 19.5 [70]
VINYL CHLORIDE . 0.5U 0.3 U 0.6U 0.6U 0.28 U [1]

o e

CEF-003-31S 01/07 07/07 10/08 09/09 09/10
[20-30]

BENZENE . 1.8 F* 2.1*% 1.7 I* 1.8 I* 2.1*%
1,1-DICHLOROETHENE ) 61.2%  42.4% 48.3*% 45.5%  47.4*
CARBON TETRACHLORIDE : 1.0U 0.29U 0.22U 0.44U 0.34 U
CHLOROETHANE ; 20U 0.46U 0.48U 0.96 U 0.51 U
TRICHLOROETHENE . 1.0U 0.33U 0.64U 0.64U 0.24 U
CIS-1,2-DICHLOROETHENE 164% 113% 134% 122% 112*
VINYL CHLORIDE ! 6.0% 48* 5.0% 13.3*  10.9*

CEF-003-WP 09/09  09/10
[NA]

BENZENE
1,1-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROETHANE

‘ TRICHLOROETHENE

200 0 200 Feet C1S-1,2-DICHLOROETHENE

' T : VINYL CHLORIDE
\GIS\NAS_CecilField\Site-03_20110124.apr 24Jan11 MJJ Layout01

0.4 U 1.4%*
11.4 20.5
0.22 U 0.34 U
0.48 U 26.9*
0.32 U 0.24 U
0.79 I 0.32 U
12.9* 5.0*

ocooNOOO
UUU® LU WL
CcooooNO
WNWaNMUN
hmmquq
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Options associated with AS system included:
* Repairing Site 3 existing system and running air transfer line to treatment
area.
* Running electric to treatment area and installation of smaller system.
* Solar powered system.

Two old PVC WP
Air Sparge Well w/20' ROI —

Twd old PVC WP-2

CEF-003-31S [20-30] »
CEF-003-32D [56-66] .-

+* CEF-003-35D [55-65]

+* CEF-003-34S [25-35]

Two Air Sparge Wells:
35’ deep
pLog {o]|
5 CFM @ 20 psi (each)

Evaluation required confirmation of discharge limits to determine length of air
sparge curtain. Solar powered option only feasible/cost effective with limited
number of AS wells.

Proposed additional WP sampling to verify limits of discharge to creek.



The proposed Well Point (WP) sampling plan sent to Team identified:
e 50 foot offsets from WP in LTM.
* Seven samples for VOCs only.

The proposed sampling plan was modified slightly based on field observations (old PVC stickup
WPs) and level of effort to install and sample the WPs.

* The original WP location
was resampled to confirm
exceedence.

* Sampled the PVC well
point (WP#2) install by
Chapelle in 1997 at the
“original location”.

* Additional samples were 1
also collected at 25" up CEF M2-370 \y.‘
and down stream. 5 '@ SNgLES5S

o/
] - = - -100
Four samples (+100, A g
100, -150, and -200) were - '@ 150 AU _2540

not collected during first '

round pending quick turn
results.

100 0
— — S
\GIS\NAS_CecilField\Site-03_20110124.apr 10Mar11 MJJ Layout04
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Sampling Setup




Results identified VC exceedances in all WP samples, others parameters detected
less than GCTL/SWCTL or ND

First Round Vinyl Chloride Results

VINYL CHLORIDE (ug/L

LocaTion | SAMPLE ORIDE (ug/L)
DATE SWCTL_FW RESULT

WP-UP050 4/7/2011

WP-UP025 [4/7/2011

WP-ORIGINAL 4/6/2011
DUPO1 4/6/2011

WP2-0LD | 4/6/2011

WP-DOWN025 | 4/7/2011

WP-DOWNO050 | 4/7/2011

Upon reviewing results with Navy, decision made to conduct 2" round of

sampling, objective was to:

- Verify and/or determine if VC is decreasing before discharge into Creek (Vertical Delineation Test).
- Verify low detection at original WP location (LTM sample location).

- Verify maximum VC detected during 1st round testing (WP-UP025) for Vertical Delineation Test.

- Quick turn to have results for May BCT meeting.



Vertical Delineation Test.
- Test conducted at the two highest VC
results (+25 and -25 feet from Original WP
location).
- Four well points with 6-inch screens
installed to depths of 0.0’-0.5’; 0.5’ 1 O’ 1. O’

1.5"; and 2.0’-2.5’
- Wells developed and then sampled for select

VOCs.

Also collected samples from:
- 25UP (confirm vertical test location result)
- Original WP (check low detection)

Original WP

A

Varies J‘/}*’//o/;g; ”

0.0-0.5"




Vinyl Chloride Rowell Creek Results

15t round results have yellow background

LOCATION | SAMPLE VINYL CHLORIDE (ug/L)
DATE GCTL  |SWCTLFW |  RESULT
WP-UP050 4/7/2011
WP-UP025 4/7/2011
WP-UP25-RS 4/19/2011
WP-UP25-0005  |4/19/2011
WP-UP25-0510  |4/19/2011
WP-UP25-1015  |4/19/2011
WP-UP25-2025  [4/19/2011
WP-DUPO1 4/19/2011
WP-ORIGINAL | 4/6/2011
DUPO1 4/6/2011
WP-ORG-RS 4/19/2011
WP2-0LD | 4/6/2011
WP-DOWNO25 | 4/7/2011
WP-DN25-0005  |4/19/2011 _—
WP-DN25-0510  |4/19/2011
WP-DN25-1015  |4/19/2011
WP-DN25-2025  |4/19/2011

WP-DOWNO50

| 4/7/2011

2nd round results:
* WP-ORG did not verify initial low level result, 2@
round result similar to other locations sampled on the
bank of Rowel Creek

* UP025:
e 15t round maximum VC, 2" round about % 1t
round VC but still exceeding SWCTL.
* Possible reduction of VC toward discharge into
creek, but 0.0’-0.5’ still above SWCTL.

« DOWN?25:
* VC non-detect at 0.0’-0.5" interval, but 0.5’-
1.0’ interval higher than interval immediately
below it (results seem to fluctuate in the various
zones).



Location based on WP 1
Edge - sampled at creek water edge

In Creek - sampled 2' to 3' into creek water from Bank i

|

SWCTL - surface water criteria I}
Vinyl Chloride result (ug/L) Y

* indicates SWCTL exceeded '
Yellow - sampled April 6 -7, 2011
No shading - sampled April 19, 2011 Y J

ample depth - screen top below surface water or
ground surface for Edge samples '

Two old PVC WP\'\%

Edge 2.0'-2.5'

25' Upgradient

Two old PVC W il
Edge 2.0'-2.
Old WP in creek In Creek g.o'-g.
.5'-1.
(From RI) [ S8 Vi 2.0'-2.
E
CEF-003-31S [20-30] I3
4
CEF-003-32D [56-66] .» ?
Two old PVC WP, Well Point
Y SWCTL
? WP#2 2.0'-2.5' 32%
’ WP 2.0'-2.5' 1.3 1/2.7*
4
" [ " CEF-003-35D [55-65]
,' " CEF-003-34S [25-35]
4
4
o
" 25' Downgradient
P SWCTL
o Edge 2.0'-2.
4 In Creek 0.0'-0.
. v 0.5'-1.
1.0'-1.
' Al
P 2.0'-2.
Vs
L 4 50' Downgradient VC
e SWCTL [2.4]
20 0 20 Feet

dge 2.0'-2.5'

5.5*
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Path Forward Options

Verify Vertical Delineation Test using passive sampling with diffusion
sampler.

— Collect sample directly above creek bottom (+0.5” to 0.0’ interval in addition to the
previous intervals directly below creek bottom).

— If sample from directly above creek bottom is below SWCTLs then no “issue” exists.

Delineate extent of VC contamination along creek using WPs.
— Use same WP sampling strategy (2.0’ — 2.5 interval installed at edge of creek).

— Sample every 50’ up and down gradient from last sample locations.
* Collect three samples up and down gradient ( 100’, 150’, and 200’) during first round.
* Samples will be analyzed incrementally on quick turn bases until result below SWCTL.

* One sample location below the SWCTL (as long as there are no other samples further up or
down stream of that location) is adequate to determine limits of the VC potential discharge
plume.

* If the furthest up or down or both sample location during the first round still exceeds the
SWCTL, then additional WP sampling will be conducted until the limits are established.

* The samples will be analyzed for VC only.
— Continue to evaluate AS option to address observed exceedances of VC in WP samples.



CEF-003-35D
bl [55-65]

CEF-003-34S
CEF-003-22D “ 25-35
[60-70] =’

s 1 \ Rl CEF-003-11I
P [40-50] — @Y -150 \ == |
. / CEF-003-12D
55-65

0 100 Feet
D e e e —
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